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PREFACE 


The considerable experience gained by Miss Jepson in teaching School Certificate 
pupils and candidates for higher examinations, has prompted her to produce this 
book of illustrations. Her object has been, not to minimize or cut out much of the 
practical work, but rather to enable the student to derive the greatest benefit from a 
period in the laboratory, which is always too short in the average school curriculum, 
and usually so even in the University. In both Botany and Zoology the execution 
of practical work is often long and difficult, but the time taken can be cut down, and 
the value derived from the dissection or preparation increased enormously when the 
student, by the aid of a well-labelled drawing, can see what to look for. Miss Jep- 
son’s work collects together, in a convenient form, actual drawings of her own 
preparations, which are realistic and not diagrammatic. 

A criticism often levelled against the production of such drawings is that it 
provides the lazy pupil with something that can be copied, and the actual dissection 
maybe done not at all. This is admittedly so, but pupils of that level will always be 
with us, from the preparatory school up to the post-graduate. They cannot and 
should not be considered. In any case, these drawings of Miss Jepson’s, taken as 
they are from actual dissections, would be difficult to memorize. They are not 
diagrams which can be remembered easily in a perfectly unintelligent manner. 
They provide simple drawings which the good student can have by him when he is 
carrying out his practical work, and by their excellence, provide him with a clear-cut 
key to the structures and arrangements he is expected to find in his practical work. 

H. GRAHAM CANNON. 
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P’s.'OcaxffL 
-Thin testa 
Seed 

FaC 7 iC.lt 



Cauity of Hat 
'Catiptl 



Gibs nit _\v 
dehisud. 

Values, of 
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Dicotyledons 
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GtftmWflliod - H\iboa<gg\ 

fladicte itntrgicrq ^ 


(talidt 



GERMiNRTioN . 11 

PER - Kofr t^aepexcrHC 

£*Wql Features Embryo mfoout' testa 

Cotyledons 
Gdyledoct stalks 
flumute 
fladiek. 



LibetatiotT of itfc PlurnuU. 

4 

(bfyUda 1 



Lupin - Noc^ndo^perrmc. 

{eaKifte of Itk 
Sttd 



|_jLlutri 


Em^^rtcc of Iks. 
I. dodick- 



PVctluk. uiilf? 

Itaves 


Gdykdoys 
Coatmnirtq 
Ute food stcfo. 


ftadicte loitte 
Secondary fool's 



GtevrixtfckiQrf - Lpiggal 
\_SjiLV testa 


'Q\(kdoris 
Conl'diqurig Ific 
food 

Vliluct] . 


KadfoW 



l?adide 

-Secondary roots 
Kj.wf. N.tf- ^dtujce ^ ike Pood steteA - staxck anti PteVed ■ 


^ H^poC-otyl ( iWd JdojtI: of 
rt\<t main a^is betiosa.1 
Itae point' of attack mini" 
of (fie cotyledon 
Stalks and Ike 
bass, of Itte, fad iclt-i) 



i?4maias of itte, 
Sttd- 


Root system . 


/ 2 TkC 0 TYLEQQN 6 - <bEED STRUCTURE. - GERM l KflTi Q _Nj 

EfiucWg. of CASTOR Q\L - £rrdo<DptYrnic. ({ood stored ouWidt fit tmbfv/o") 


(You! ifltui 


Vleu). 



LottqiUdvaal secKo(7 parallel Lnugiludyffol Sedhorf al 

fo fit flattWd duxfaat- yiqhlai-fqlfcS lo (ht |latltt7td 

tbeittlt fcsfa 


jCa<acfcl4. o<. 
aid body 


Sichorz 


'^tVrirr 

cbi^l^ocr 
or s*£ci 
UufK viitri 


iltfa 

'ii.qwi-ixi or tnntr 

r«ra 

"fioo ttliiri Cokjltdon 



Exldotjptri 



^f'cqrfK.rl or 
inner testa 


,£tldos>bta-a 
Tich vr? oil 

and fxotarr 

Plumule. 
Padudt 

Grrurielt- 



fiW 

Cotyledons 


"{flirt 

Cotyledons 
Placrtuk. ^ 


ELmbiyo rtmo/td -from 
fie seed • ~ 


Gtyrniaafio q of OR6T0R Qiu . 

Ebiqtal (cotyledons cornfig abovt fit surface of 

fit qrou.nd) 

"fit plumule- is protected dubt-ig ile passage firougty fit- soil by 
fit tuJo cotyledons and fit CuavaWt. of fit h'fpocoltyl 

1. Emergence. of fit U . i , 4 4 Libt<ahort and Gfidrainal of 

fit Cotyledons 



Palmate 

VtmoJflCKl 



_Kadi.de 


Elongation of fit HypoCotyl 

itjnvUT. 



spill;. 

fe6ra Radicle 

Root hales 
Roof" Cftp__ 

5 - fu.e Hate 

elongation 

of fit 

H ypocotyl ■ 


Hypocotyl (Ktgloe? 
belloltn fit hast of 
fit radicle and poiah 
of attachment of frit 
Cotyledon Stalks) 




Cotyledon 

6talks 

Cokjledons 
QorqtcS uiitfl 
^ood 
riv(|pocd^l 


ficulick 

■Sttoc/daw 

'Yoofe 


5 . Liberation of fit fluaude. 
Plucnak 


E*tra- floral 

YitcWiCs 



Cotyledon 

Stalk* 

Hypocotyb 


Cotyledons . . . 
beta absorbing fit- 
Surrounding 'Endosperm 

Root- hairs _ 
Root Cap. — - 


Farfchorts of fie Cotyledons 
1 . Absorb food from fit surrounding “endosperm. 
£ Protect fit plumule- during <ls passage 
(trough fit soil 

S.Tkvilop chloroplv/ll o^d so oA os 
photo Sv/nfiefia organs hfitn 94p04td 
To fit light. 

KoW. of fit focA sU*A - Ptokrtl ( aWoat grains) and Oil- 


Cotyledon 



iffdaxy 
Voole 


HWH^ 


DlCQTVLeftOlNfe - SEXD 6TRucTuR£- - Q£RMlKRTiQ[s( 13 . 

Structure. oj* 6UNFLOWER - IVoq-erTcloejDeTm'cc (-food ‘olored luifiiq Itje Cotyledons) 

U v . e,ide V'iVjuj Lo^iKdttral 6 Mellon parallel lo fie LoncjfiuWil eedlon at fiahlactak 

fa 6u,fagg- FfeWta 

Surface. . 




"Scar 
left by fie 
flower 


Point of , 
attachment (o 
fit. receptacle 


'Iraqsve.rse Section 


(Wicorfi 
desta 




(Warp 

:fiin testa 

Cotyledon 
(seed leaves) 



10C76 


Plumule of young skoot 
Radicle 


ckeixuavl rvaWe df fit food sWed - (roW and Oil. 

GtecnirraKocr of SUNFLOWER 

Eftigeal (cdMedorte cottttrrg above, fit Surface. of If \<l ground) 

The platnak is protected during 'its passage. firoagtz fie Soil by fit two Cotyledons and fie. 
caVvatwre, of fid- hypocotyl . 

6. labirahoa of fie 

(Lmerflg.nce. of fit- Radicle 5. H ypocotyl appearing cofyltdorK L ' 

1 iKh Z 


■rorn 




as a loojo 
above, fie 
qvound~ 


. Radicle 
(?oot pairs _ 


3. (elongation of fie 
H ypocotyl 


bicarp 
btyledoas 



‘otcoudaV'i 

Yoote 

RadicW- 



fie pericarp , 


^ bbsration of tide 
(tumult. 


Copied 


■Secondary 

Roots 


unC-barfo of fie Cotyledons? . 

(. Store- food for fie embryo 
S.ftolect' fie plumule during tls 
passage- ffvrough fie “Soil 
3 . fid" as pkotosynfidtic- organs 
lohea fifty reaab fie ■surface, 
of (Fit -soil. 


Faultier elongation of 
fie HypoCofyl . 

•Cotyledons 
■ttypocotyl 

Radicle 

Secondary 

roots 





ons 


Hypocotyl 

discarded 
pericarp 


Radicle 


Secondary 
Rook 


ttypocotyl 

(fiat part of fie mairr 
*• ax.it, between fie base 
of fie radiale , and 
fie point of attachment 
of fie cotyledon ■stalks.) 




14 SEED STRUCTURE. - GERl^lKRTiQfcl 

VEGETABLE MRRRQW - Structure. (non- itfdosptmjic) ; G^rfi^aiioa (tpiqg-al ) 
£>ce.d - ExVe-Yttdl FeoW^S . G£(rnu 7 ahov 7 

1 . (Gdick gm^a^ 

\-JWlick 


Cotykdofls abort. tfrfc. eSQ'±<l& 


Te-Std. 


//.; 


1 r * 

\ A 
41 

4 vk • 

i 

\ V- 

i 


/> 


fotdViorl 
ffjt- irjicropY^ 


Lo(|q»Vucl(( 7 al ‘ofccVtof? 



P Elongation of hi. Hypocotyl 

Cotyledons 
H^pocctyl 
’efl 


Sttacidary tootvty, y 
Radicle. ■. 




Co^l^on?) (seed 
(tarts) ^irnd a< in 
functions to IkoSt. 
w Sanflowir. 

(Radt’eW 

SteondarY ’fo°k 


Plumuk. 

Radick-. 


jf^ibcop'|k 


Radicta. 

Root tad's. 

Pine. (foiscotvii^Gp^ $ 

Structure. (fctaodjp&tnie.y, Geyrnindhor? ) 

Ibnqituduaal 6^xtion . . 

GKmiWauoa 

fUmuta 




MUSTRRD 

SfacWt (mxi- tirdospumic) 

MHwW (spiral) 

1 ii9| : >, ,. i X I! Cotyledon $UKs 

•• WWW"*- 5 — Hvpocoiwt 

imtxqiaq '• ' r 1 

2. Radick. 

Root r/ai^ 


CRE66 


fcilobtd 

CoVv|Udon 

ftumuU. 



-ftilobed 
Cotyledon 
Cotyledon •stalk? 
Plumule. 

_rtv[pocok{\ 


RadicA^- — \V Kon- itaoOpt-rmu 



CotylidottS 

Endosparm 


• Ttasrtrst. t?tchon 
Ttsfe— 




H^OCotyl 



RooVtak* )) 


SVCRt-dOR£. fRUlT 
<o«,di - (non- €.rr<doepeXcnic.') 

pMiea' 

P^olanqak^^ 1 , 

of (Fit. pextcarp 

Geymir 7 ohon (rtpigeal) 


T - ''# Collide 

O I 

-V\v|pOCoV>(l 


r 


Radicle. ^ 


/ 


Cotyledons 


"(ta cotyledons o£ 
y Vegetable MafeoW , Cress, 

Ku$Wd and Sfca mo re- 
ave -Similav in ijurtokorT 
\ lo tta se o\ Swi^oyOtf. 



Radio 14- 

Stcorrda^Y 'toot 
K.W.tyT. 


KOKOCOTYIXDOKS 6EED STRUCTURE. GERKliNR'TtoK. 15 

E>tracture. o[ OKloK - £LT7doe>petrrtt£ ( -food stored outside. the ‘errrbvyo') 



bderrtgl |egta<<es 

-Seed bard 
le&la aud 
three fae.e£>. 


Diagram of li?e Embryo 

Posihotf of Ifte 
plumule or 
Vourfcj shoot// 

Coiled — - 
Cotyledon 


Coiled 
CotykcW or 
Seed leaf 


Lovrq'itUdmal 5echort of the 5ted -from 

tHs tdge lo rtri<L QppO^iUrjdCi . 

Yard lorm Kled Tesla 
■ Radicle or yburrig roof 
Grtey SVvdo sperm. 




Diagram of the embryo, Dube- like cotyledon? 

Cut auJay . 


Plumule. 





G^rm mghori of QKlQtT 

£piqeal ( the cotyledon com mg above the <grouad) 

Ike plumule 1*3 prodded durfrrq ite passage tVough fe Soil by foe tube -like c^obs/le^or/. 

Liberation of !he plumule. 


Emergence oC Hie Radicle . 

I 

!\ Radicle 


i— Radicle 


5. Ejot7qo^ior7 of iKe 

Cotyledog . 

Cotyledon? 

Seed — 



furfe iWqaltort of ke CoMedort 

4 . - 5 . 


prdi.ed 

CoVykdor? 



Seed CoclVaaimcj 
/ ttCe. ‘indo sperm 

Fibrous Toots 
-arising |«m 
lW Use of 

ike sk**. 



Radicle -r- 


furrcliorfe of fe Cofykdocr - 
*f. ike lib absorbs ibe food from the scidosperm 

artel passes ib on to Ike d<iVilopir7q <3 hoot a tfd Toot. 

2. bertq qrecr/ (presence of chlorophyll) , ib acts as aq 
orqart cf food manufacture. 

5. It" protects and liberates the plumule. 



1 6. 

lUe tip of tKe 
Cotyledon , -stll 
(uitturt ike Seed 
absorbing Ike 
remains of (tie 
WloSpexm. 


^welWq at the 
base of (tie 
Cotyledon?, caused 

by (tie enlarging 
plwnule 


Fibrous or 
adventitious 
Toot system 



Withered lip of 
the Cotyledon?. 


liberated pi umult 


first TooV^ 
or hadide 


foegmaing of the 
bulb, at the bast 
of the young shook 

Fibrous roots 
arising from 
the base of 
Ike stem . 



































. 



















































uumiNFruoN 


/6 MOKOCOTYLE.t)OK 6 - 6 ^LD StRQCTUftE. 

Structure- of Mfli ZE Errdosipfcrmic. ( -food stored outetdt fit tfnbwo^ 

; r -4 ' l...vk.Jr-.l -P 


Exi'trr/al f tabard . 

froctb YVt-iQ . 

, . . Rtmaw 7 $ 4 ' 

Stdt WtU) - ^ festyk. ™ 

filt 1 d<nS^”(/ . ;.;i||| 'll 

°f f| Y dslf fed' 0 ** 

sVylt. . ^ fit iKiUyo. / 

BE# __fovrii: of aliafimeab 
to fit cob- 

ChtnuccA vyduxt off fit food sVortb . - sWcfi axvA (^oW 



bnaiWliffal &tchocz of fit fruit' gf 
rfihbarKjlts lb fit- flatttmd Sarfatt. . 

Idytr of fit /&'■■ ".'• > • *•' '•': '.••f/ t? * k 

ifeftA/ r •;• ; :'•■ ••■', ‘^sia ^td 

i* . • ■ ; »• v .. :. *. // \t\ ■;> 

j ■■ *\. *■♦.•».■•. *. 


fiulk of fit 
fcidosptim 
Coitsishag of 
tiWc-fr 


Getm ir7dhor7 of MfliZ£ . 

blypoqtal (fit cobyltdon ttmaqirig v ^g 

btntafi ‘fit Surfaet of fin, grounds 



frntrdtnct of fit , 

| jZVK< 3 ick 


Radidt 



&. Libtrabon of fit 
plamu.it ’ 

il /) 

. .( Coftopfilt (.\irsb 

fijly sfitafiuirg kaf} 
^acioSitjQ fit 
plamult of sboob 



W : Wf9 

ELpifitiuum of 
3 fit ‘ScuTtiiam ov 
& Sbkid • skupta Cobyk<ion>|d^.\ 

Pc«nb of attacbmirtf 

to fit Cob’ 

•fit ajpptvcanct of fit first' fokmt Itares 
of fit blacnJt. 


Scukllum or 
sWU - ■sbaptcl 

CoVykdocz. 

-Sbta thirty ka 
-Plianult^. 
ftdvicilii'ibas (i 
-Radidt 
Root Cap. 

RooF shtafi 


^ liiblraKon of fit plumait /!■ 



■ GsltopUt 
t*McloS« 7 CJ 
fit plnmu.lt 


Radiclfc, j 

Roab haif6 -| 

farfitt' siotM abort 
Of fit 
frnbryo 

. 3 

(okoptik- 


Gokorhaa 

or 

Kadiclt 

stzeafi 
(fidiclt 




-ColtopHilt 
(Plumuk sVjtafi) 


ColtovWa 

iRadiclt 


Radielt 



_ fldvttthtiouS o< 
|ibroas roots arismq 
ab fit i/ast of fit 
sttm to cp'd- XiSt lo 
fit -fibroas root" 
5^sfin of fit <fiu.lt" / 


"ifit plumult is protecred ciarmq ife passant firatujVr 
fit toil by its ou)rT 5htafiitrg ltdf or Cokoptilt- , lofidt 
» is libtratta by tl& o<oir cyrouifi. 

fijtctehbrr6 of lire Gotvkrlorr . 
t. ‘Secrette fit trtxym.es (ftrmtrtbt) luhich brtrt<^ about fit 
necessary fiiartqt of fit food of fit txictospwcn. 

/v. Rbsorbt fit dnanqtd [ood of fit <jid osptrrn and 
passts if To fit qvowiaq roob and tbioob Syslem. 



f?en 7 au 76 of 
fit frail' 


Cbkorftiia c 

radicit S hie 


Fibrous 

roots 


Radiclt- 
f?oob Hairs 


H.W.M.li 


Buds rno brbnches - (ioKQPQoin . 


<7 


HORSE . - 

terminal 
bad. 


Lateral _x 
bad 


Bud 
Scales 

Leaf scar'. 


\feia 

Scars 


CH £STN 0 T 


Unticels 


Dormant 
bud. " — . 

Scale 
Scars 





SYCRHORE. 


itrmiaJ 
bud ^ 

Lateral 

bud 

Black bud 
Scales ~--j i 




Grey barK- 

Lcaticels 

Leaf scar | 

Dormarzl- 
bud- 

fosit<o <7 of ^ 
last years 
terminal bud 


• "terminal 
bud 

Lal'sral 
bud 

Bud Scales 
(decussate.) 


Leaf scar 


Greer? 
bud Scales 

scale scars 
(decussate - ) ' 

Dwarf sLoab 

Inflorescence 
1 scar v%4 


SYCRNIORE 
1sr(rn(?al bud ofteninq. 



H0RSECHE.6TNUT 
"terminal bud directed to sLouj oncjin 
_ of bud Scales. 

t £3 6 




Larqe 
inner bud 
Scales 

Small outc/-— 
bid Scales 

Lateral ^ 
bud. 


Scale 

scar 


Horse 



Lamina 
or blade. 


C HESTNUT . 
dCrmuTaT bud. 

Enlarqinq 

Decossale. 
bud scales 

r. Lateral 
bud. 

^ Leaf scar 
H0R6ECHESTKUT. 



N Y" 


Bud scale , . 

(Nodijisd leaf base) 


S'(mbodia( ^ 

brancWq- id?®? 

1 t?e. terminal bud 
Contained iKe 
inflorescence > 
Inflorescence scar. 






te> 


Lateral 
buds.^, 


Lea[ Scar-'’* 


Lateral bad.- 


bud 

scales - ^ 

Dormant 

bad' 


Scale scars*. 



6UDS AND 6RRNC.HE.S - SYM PODIA 
SWEET a CHESTNUT &1KCH 


^emair7£ 
terminal bud 


1/ ,»x_ Lateral 
bad 


Leaf Scar— -)%jl 
Uwficels .1 


WillqW 


£.lm . 

Remains — 
cj'Jermirxd 


Lateral 

bud 


/rTema«7s of' 
lermioal bud. 


■/<)<_ Lateral 
bud 


Uvfotaled 
YY leaf bud 


Remains af 
"termirjal 
bud. 


Lateral. 

bud. 


LataraL 

bud 


^ )oTm bir > 


BEECH 

f.Oqa^ shaded 

M 


founded 
- lower 
?ud&^/ 



Lateral 

bud. 


furjde Coloured, 

bud Scales | 


scars. 


0 roux 7 

membraneous 
bud scales 


_ , , . ry 3)iuavC 

Scale Scars Ylt& h sboob 



RLPEf? 


tefihcels 


L1NIE 


Lateral 

bud 


Leaf scar_ 


b'bL 

bud Scales 





OP£KlKG 6 UDS OF 
Lnlar qec nenl* of bud . 



pecussale. 
bud scales 


"tlbicK outer _ 
bud scales 


Scar 


Lea Keel . 
Lateral bad. 



HQR 6 £.CHEST(MUr 
6ud burg)Kt7(3 ac7d 

f-C(3QSif7Q 

- oliaqe leaaes . 


'iflinaer^reeq 
bud Scales . 


ten li cel 


Quit/ bud scale 


E^K Qt 7 cW<q leaoes 
of lerrrnbal bud . 
No iailwescence ■ 


Leaf stalk or {OeLidle 


Outer bud Scales 


r© 

' Iermu 7 al bad 
Contafnr7q 
leaaes at 7 d 
laflofesceacg . 



lanec 
bud scale 


Scale scars 
(decussate.) 


Com bowd leaucs 

(pat male.) 



MWMCL 


20 


CLIMBING 


PLRlSTS 


1. Scrambles or Sprang l ere - eg- 6htch^o^ git- Po dejitiill ctaibir^ ovqcws. 
2j. Rickies - ba.ckwa.rdly directed ptickks-e.^. t?ose , bramble . Goosgqrass eic. 
Pose. • few, balr l<ir<g«. prickles. 


sVibuie 
of ifte > 
Com bound Hi', 
leaf. 



Ggostgraii ( Cleaners^ - Many, bob small 
prickles, making ifte Surface adhesW.. 

Lsa^ 

Stipules 



backwardly directed 
prickles 


Connote alas 

fVxiV\ - cloc.kv'Use.lStan twilnrici 

iMffW) * 


3 . Stem tu/insts 

Hop 

Clock Wise.. 


Honeysuckle. (clockvus 
Stems turiae 

aRkx, To jotm a 
fticVs tope . 



A leholdfe fectdflls 

Nasturtium . 

fefioks - lorc^j and seitsifioe. 
In CUcnabs Itte twining 
petioles arc persistent". 


ower 


rl . W . M.l 


CLIMBING PLRNTS 


2l. 


S-' Tfendtilg 

a) Velio a) p£g (LatWus 
fl^naca) 


(conLnued') 


b) Sujfcil: Pea 


c) Smllox x Z 


'f'tndbl^ 

^(uholt leaf modified) 

$ hjpu.lt (outgroudtq of 
flat leaf bate) 


Simjplt Ua|. 



Branched ltndv\l 
(jprobablv Itk 
Modified terminal 
(portion of the main 
Hat coatinued slnooV 
bung lot teal.) 


6 . AdysgaViVioufe foots 
ivy 

flduetzhhout look 
M.W’.M.'X 


Branched tendril 
(bots’ibly' a modeled leaf 
luitfl axillary shodr, or 
modified feraii’aal (Dorhoq 
of the mala skoot as (q 
Vegetable ^arrou>.) 


cWom „ ftafoi - . . . , t 

(i) (Mtqalel y lotaeA leasts amui<^d 
ia a leaf mosaic 
(.ii ) Stans ttea.'fiqq ady^tiiibus 

Yoote. 

(iii) Ko \(l^OY£SC£,C(GeS. 

Ahos/e cWWiq Yeaiota 

(i) Ovata Lanes not aaanqtd. 
iq a mosaic. 

(ii) Stem devoid of adveahUo'je loofe. 

(iii) Witt\ iqfloYescsxtcgs. 


22 . 


Vege.trT'V£ reproduction or propagation 


1 foalblU and Gfcmcflae. , 

a) bulbils »7 Lily . 

bad biCo<tK£ cUtachtd^ulU to Iht iAX&i, 
and d<cOtlo|p& into a u*uo plant. 


b) Leaf bads » 

&^QpWyltaa 7 , 



Young (olaaHlV d’Ujelcpfd 

-ftom (tie adventitious bud 

flduiabboui buds 



c) Gemmae, ttr Lii/Syiuorfe 
e.g. Lunalana 

Crescent - shaped 
gemma cu|o 

Lobes of ibe 
plant- body or 


2 . Creepers 

e.g. Ground Ivy . 


ft prostrate s\tm 
bearinq 
foliaqe leases 

direct from ifre 

(lodes 


dermal al 
bad. 



Ground q 
point" 


Gemmae 


Single q^mma of LunuUrid * 3o 


^Growing jpoialr 

Poict\r of atteicViai^al: To 
fie parent fiallus 




at (fie tiode. 


3 . Run give 

e.g. Gtvauobcuy . 


Uaflefe 



R annex's differ from creepers in 
fiat fie main stem bears 

Scale kaoes in fie 

ajt'ik of loViieh {oliaqe 
Ifauee axise. 


Scale kaoe* 
Kiarkihq (fie node 
of (fie stem 


N^duenlihoae 
Toofej borne at 
Ifie n ode. 


Mextuirral tad 

forming a aeio rosed 
Ilk qrowfi of (he runner being 
Caatmutd bv( ci lateral bud. 





VEGETATIVE REPRODUCTION (con KwA) 


25 . 


4? Ojfscts ( short tanne.4 

t q. Monas leek 

Daughter _ 
rosette. 

fUueaht'i 



Parett t 
rosette. 


6. Stolon s 
gkckbw 



U3US fools. 


Scaled €aO£S 
on Ita skort* 
raantT 


5. 6 uckgrs 

f llndergroutid runners ^) 
e.g. Vox to uj . 


Daughter suckers 


Old sucker 

fit barent 
(jlarrt. 


6uckers 
b) Mini' 



foliage 


feackwardly directed 



leaf 

flduenKtious •roots 
f the 

swelling as 
Comes into contact 


6roo<j or Wider buds. - S-d- FtooUl- 
From 5em's affd Jeffery - a ter toner . 


floating leaoes. 


6ud detached. 


budding 

Stock 


ARTIFICIAL PROPAGATION 

ScW Stock 


^tock 


Saoc7 


T-shaped - 
lhci<Sioc7 icr- 
the sl-o^k, 

\titb lokuiVr 
Ific bud c\ 
fit saoc? 

(6 uxsevtad-f 

jjWdicftj 

ia fo*fc , ptadz 



£hiild - f hapd 
piecs. of bavK loetr? 
bud avfcchzd. 


jpavficulavly t^actieec A 

aerd plum culKual'iocx 



it 16 oal^ lta$t tjiaate 
f u>tuch avE cloS^lv 
ttlafed fo €acb thal" 
CMi bs. grafts fcgsAfz^xT 




i 6 fcssiallal ia all -jorme 
Qj flTafttfq arzd budditrg . 
(hot* (he Cdunbivrn of the 
6 aaq 6 hould be i <7 diVteh 
C&<l[aA' to'ilfj l (he cambuw 
of tfe 6tbck. 

’ h tW. r^. 
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6T0RRGE. OF FOOD KlRT£B\RL 


1. ST£f4S 


q) Rhixomes 


■Terminal 


Solomons Seal . 
Lateral branch of fie. 


by fit atrial 
a previous year 


Lateral bud 
Couhnuirto fit- 
horixontal 
grouifi of fie 
thteome.. 

Contractile, 
roof. 


Jl trial shi 
developed f 
fit terminal 


Morixoalal drowfi 
fit rlaiZotrje by fi‘ 
lateral bud. 



carat. 

External 
features. 


•j ybieal Conn 
UJitfi fit front 
half of fit. 

<3 cole. ItaVes 
removed . 

6cak leaves 
Nodt 

Inker nods./ 
Adventitious roots 

tn.ym:T. 


loctqitudmdl Sed'ioc 
of a Groats corm 
£arly spring 

Flowed 

Pfeut Co<ci 
formlnq 
Ipal fie k 
of fie $p 

fM 

* Conn of fit 
ptetedirtq ye 

W loflqdudtnal section of (1 
Gladiolus corm in fie, 
flutdma 1 

age. leaves dying 
down. 


Corm of a preceding 
year- 

Rdvtnhhous roofs 



5T0t^ AGE. OF POOP rhRTEfilRL- (cgghrmfed ) 

ft stems 0 Tubfexs . 

skrafralem Rrhcltoke.. . 

PoUo flaw! skoohj 
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Axillary 
rise. to .lRt 
Ykixome. 


Rkifome 
tiumltaru 
in an 

irregularly! 
Swollen 
stem or tuber. 



fotrtV of 
altaak m wtr 

to parenhx/i; 


f" ;; ^S] 



Terminal bud 

loVuck has 


(Wary bud 
borne in Ike a<il of 
Hat scale leaf. 



6caU leaf V ( Adventitious 
Axillary bud. Voole. 


Chinese. Artichoke 
yL_ 6ud forming the 
aerial shoot 

Nodi 
T 


..Swollen intern ode 


Roots. 


b) fibrous root ■system - " Tuberous roots 
Lesser Celandine. Tfohlia. 



Roots Swollen With 
•food reserve 

ftomial fools 
Carrying on 
(fit . 

absorjflive 

function 


Aerial shoot 


longitudinal 

Section of 
tulip bulb 

Scale leaf. 

flisky liaifts 
Swollen to\ltf 
food 
TgfitrViE. 



a) Plain Coot System — taproot 

luinib .u , u Canid: 

^globular) (conical) 

Plain 'root . 
Swollen With 
food reserve. 



2 ;|§r Scars left by 
ihe J — ■ 
absorbtwe. fools 
\\ r 
flbsorptiVe. 
fools 



5 . Leaves - 6 ulbs . 

Scaly bulb of Lily 

Remains of l he _ . 
aerial shoot fmk 

Scale leaves 
Swollen , 

With food ( 
rts«ve IM 



flf.illa.fY 
. . bud 1 
-IriaagulaV slew 
Adventitious roots 


Adventitious 
roots — ■ 




Longitudinal 
Section of a 
bulb, skoWiag 
Procter 
forrrraFior7 
by which 
the bulb 
rectifies 
ils position 
ih (he 

Soil 


Axillary bud- 
groWS out to fbrtn 
along stalk -like 
structure which swells, 

at tie termination to •form a 'yi 
daughter bulb . 


26 Flower STRUCTURE. . a) INFLORESCENCE . 

lriflox£$C£ctc£. . Flrrangenrieril' of Ike {lowers u.p or ? Ike sW. ^ , 

“* Solitary - a) terminal e.g. tulip. b) fUillary e.g. Yellow fimperqel. 

Compound at Racemose - Konopodial branching •. flowers opening {rom beloW, up wards 

Oldest { lowex air Ike base. , 

Sympodial branching \ Flowers opening {rom above , cloWnioarde 
Youngest {lower at the bas < e. 

3 Corymb . 


b) Cymose 


a) RRCCMES 

£ Citnble Raceme . 
tg. Lupin etc. 



_ Compound iFaccrug . or 

fonidc 





tke (lowers 


\ri. foxglove 
and 

loolfatfoxV all — r 

a<<c tWv 6 Vdl lo ortf. t>\ck.. 

{V < 0(01 (ole Umbel 



U«e Ike flower - 
beaanq porlioa 
of Ike rtuun <XvA 
of Ike corymb is 
telescoped , ‘So 
bracts all axie^- 

povdt, forming an 

Z.q. frrmrose 

ft CYMES 

iO 


Here Ike 
youaq branches 
come off 
from floe, 
sarae suit- of 

Ike parent 
SKm.e.g. 
liuttercup 


40 

Here each, 
axillary {lower 
of Ike Simple 
raceme, ie replaced 
by a small loceme- , making 
ike Compound structure.. eg. 

Grasses, Yucca. elc 

'Y Com pound lira be! 

^ kadt {lower o{ the. Simple 
umbel is replaced by a 
Small Umbel . 



raceme 


fedan.de- 



i\ coblKe 
" 90 

£ 

£ 


Ml \A^V.V'-*L ''V — 

flower stalks or 
pedicels are of 
vary ing lengtks, so 
bringing Hxe {lowers 
oa to Ike same 
level eg. Candy LfLL 


Yjl Cn p'itulam 



Utah ike 

{tom one- 

involucre. 
Cow slip etc 


bo(a wWoluats __ 

may be present 

or only one 
udtovV 


eg. Rtiobexs 

of Ike MaWal 
Order Umbelliforo 



YlonncWsiom. 

pimple Cyme 1 ) 


[youi&f 


, simple 

fY raceme id 
Xy id&cSrz all Ike 
{lowers are 
SessAe. eg. Hazel (male) 
PlaaV-avct £te-. 

i 


A telescoped 
spike - Ike mam. 
avis is com press tc 
£q . Members of ike 
Natural Order 
Composite 


yasvum 

(Double cyme) 

s In Iks case 

ike young braackes 
1 are borne ok 
alternate sides 
of I ke parent 
stem. eg. Iris 



la contrast 
cyme - 
are borne 
and left 


tb Ike ‘Simple 
baked branches 
lb Ike xi’gkt > 
of ike tnai^Aws. 


. iq. Campion 1 “Stitckwort dc. 

In eack case, Ike Small a ambers indicate Ike order of opening. N(.W. N.dt 


FLOWER structure: - b) Receptrcle 

Diagrammatic- Longitudinal 6eabons . 


zr 


(FecepLude Convey- ; 

Flower hypogynous • Ovary supocior. 
6t ample - 
fouJErcup 



feceptacW flaF , 

Flower hypoovc7ou i o : Ovaw Safterior . 

Example.- 





Convex xeotjptack 


Recefrlcicle corf cave •, flower perlqytzous -, 

Ovary superior 
- Plum 


.eptade 



Coticav?. 


Cotolla of pdals. 

P\ndrce.ciurti of stamscis 
G^aatciual of Carpds.(orpi3\il^ 
•sepaW 


lRL?eptacle so concave tfyaLtl’ nxeds 

OOXQ‘ ” ” 


RaXpfcck. V£fv CorjCO'/E. , , . „ 

fW<£ OvaW Sutler. ado^ iw. Top. ttcUmq fit o**<. 

&^H &L ' - . R ° w ^ Ovax^ «t^qc 

i? A-! Qmwipl*. Hpplt 

''yTV'V Jb( rxJL Y< ccjffc r 'i ,: 



Coitcars 

rscepW-k- 



Co a_caVe 
focqatads 
etclosiaq fl-te 
pistil . 


\ | I 

dLe Ovary is ‘Superior fry hypoqynous ayd peagynous -[lowers. 
iLe Ovary is inferior iiy a\\ epicjvnoas -flowers, . 

M.w.klF 


RND PLfiCLNTATiON 


f LOWE R STRU CTU R g c) QVfiRY 

Ova W. X Apocarpous (Goupsls -free. -from ea dy oltaO ExambW* 5 - 

Collection of FoiUcks J CoU^cti‘ox7 Collection of T>\ujO<<i^. 


fotdiV?^ of a ‘Strcql^ n 
^ ^empeT^ . (to. 


a( . - 

ji Gvncarbous (carpels jowitd toqeltkr} • , r n 

a.) Loculax (eacVt cax|p<e.\ folded, btfote Iqe adjacerd: Sides fuse) 
b) Unilocular (ed qcs of Kit adjacent - Carpels fuse!) 

Loculax ovaries - flacefftahorz a*te. . 




Tde Carpel folded 
alortq its ttvud<\b - 

rtte tWo (alac&ctlas 
Coaiirtq tb^flrkx' 





Unilocular ovarii - Pl aceutatioc? 

“ " Pres- chiral . 

"Transverse section and Longitudinal Section 
o[ tke ovary \/ 

KriVntoss. 

Probably derived 

from tke locular 

type by tRe breaking 
daw <7 o[ tke Septa 
between. tRe 
• carpets . 

\/ 


formation of 1r\locula< 

Tri carpdlary ovary . 

Here each carpel is folded 
along tfe midrib before fusing 
loilR ike corresponding sides 
of tke adjacent carpels , Sc 
Carrying tRe placentas iritb 
Ike centre.. t.g. bluebell etc 


F'f 'I bitailiidutal 
Section of tfe 
• 'Tritocutar 
Trimipeila<S 
ovary- e„q . 
(Maeloetl etc 

J>eptW 






Transverse. section of fe. 
Tri locular Tricar [CK.ll ary 
ovary . ed ftlaebell •glc. . 
Septum. 

Pi acetal vascular bundle 

Kidab Vascular bundle, 
of Ifte Carpel. 


Unilocular ovaxi't.s - Plar^atatiOT baHs-tal 

formation of tke Unilocular ''Transverse. section 

Tricar bell aW orarV . 

.-Here flue 
Cbnslilu.sid' carpels 
-fuss edge to edqe 
So Hkl" ffte , 

placentas lit. 
along (Re Wall 




bnqiludinal 
section 
of a 

Unilocular 
. Trtcarpeilary 
x ovary 
,. Violet 




Iransvs-rst. “Section of o- 
Unilocular Uutk'Carpell ary ~ 
ovary - eg. Hobby 
Here. tne parisJTal blacentc 
proved" we.ll into lue. 
interior of (He. ovary. 


ForcuaboT of* raise. < "=>£pt~a • 

PelaWely tale in tine. de-Veiapm.'Sjat' of (he ovary a false. “Septum or re.pl um arises. — £-g. 
CrudferoL Labiatae. and 6oraqirtac£.a£. 

Here. ltvs bicarpellary umloeula-r ovary becomes 
bilocular by trie formation of a •false Septum 

-•;- :: Or replum - (tv*, tesultidq fruib 

being ‘dttver a sili'cula. or 
■ oiliqaa according lb its sk.ape. 

— ~ 

Here lire bicar bellary bilocular ovary becomes 
Qimdrilogular by Ike formation of a false Septum , Itce 
resulting frad- being a. “SeVri^oarb of four nutleTs. 





K(.W. K-xF 


FL0WE1R STRUCTURE d) PieTiL. RND STRR1EM& 


ZQ 


figM ok Gyrraecgonr? of CaxfeAs . 

l« r !k Io^lM^I Syjfo rf ^ Va«bas kites of Ovulss - fee ymualW d*bwWi u botr 

Lf^Rl. foocess of jygilisauoit ^ ~ tKe fdatWe quaggy rgeflt df fae parfeT *— — J 

^ ^ flbobous ox Qrftto fcop oa^ 


falUtz q<a\qs^/\) 
sliqxna''' ' 


-f~-folli,q tube 



Wl^uaiextfe 
Emb^o- sac- 
Kucdlus 
C\lo\aX£L 


G/ify of 

fee. ca\‘ 
Ovale 

OVavY 

uwill; 


E_m.br' 


ryo~ 6 qc. . 


Antipodal Dells 
Endosperm 

flackaS 


E<3<3 

apparatus 


E^iJ-CS-l 
or aaspktrS 
Synerq’idae 


Chalaxa 
(\lucdlus 
Embryo -•sac. 
laa.ev inlujumertE 
,Ou.foc l({t^anxtftE. 

.PolkrT tube £tlKjrrrag 
,% mmropyle. 
Ceed •stalk or 
fumde . 

Kzcdpl tael's. 

■ .• 

Pfucellas 
tubvyo- sac 


tnteg aments 
[laojp^lt. 



VI It err Ike loa.gitud.inal am’s of (He ciucelLs, i-s 
a dited" Cotiknoahon |k<e juxucle , (or (okert 
hi juruck , ckalaxa and irucropyte are i«t 
one ‘Sfcaigkt Iwfe.^ 


mi urn 
furucle 


Dxoaa 


flriatobx 
token Ike Janude is 


skeu ply Curved below tke 
ckalaxa , So ikal' (its ovale is 
beat back along its stalk (or 
Uksrr Iks (Vucropyle Com.eS rveax 
lb •ks. placenta!) 




5ouS 


Rmpkitropc 

-0tnb v^o-sac. 

fact! las 

lulegumeals 

'dialaKa- 
Hllujna . 

funlde . 



Chalaxu 

OaTe^ iktsguttienls 

Embryo - Sac. 

Nucellus 
diaropy ta- 
ll ilum 
Panicle. 


token ike longitudinal axis of Iks ovals 
(s at rigWiraagles lb (Ke juukele. (or 

j _ - _j Iru 
panicle..) 


token Iks ckalaxa. and micro 
are ifr a lute a.b rigid-angles (o 


k. 

L & 



% Diagram oj a 
^I'antsrt ~ 
delruscinq 
on one 
'a Side QnV . 

iP 


Campy lofropous 
Wktn Ike ovule is bent upoy 
ikelf , and no! upon tke stalk So 
tkai Ike rnicropyle , ckalaxa 
and |un\cl<e ar<e close iogetRar 



autnetil 


it 


RadYcedoai oj- 


fldrtale slant tr? 


iflrtfktr 
rigidly 
? attacked 
... To ikt 
Interior Wdilamtixt 

Sac 

Posterior 
5ac . 

‘Lite- o| 
dehiscence. 

VtitSahU Statue*? 

^ fktW air 
nqVdacq\*j=> 
to fc> 



lasai 


Oulev VciU 
Inriw] 1 

Kuccllus 

‘EmbrYo* sac 

— ^(icropv|le 
Chalazia., 
furtick. 

Stamerte 

D^vl^loptn^cjaV of fee footktx gcaic^ 

.Evkfe . 

.Irtrirte ^ 

Yeq^tdUve (Tueleu.s 
GeaoraliV^ riucleu^ 



Diagmairaaric. I?aa6\fer6e SecVioct 
shio w vitq <d^tti^cetz:c:<g. of oa<^ Gid^ Qrtlv/ . 


^oWkjrr 
filaaiecir 




CouaecWe 


flulexioV (Dotl< 
•lirte of cfchs 


Gexi^abve 
tlucl^eus 
■Veq^tatvve 
UudejuuS- 
Potl^dT tube^l? 





nucleus. 


j -flaailctb, So 
[ iftalf W Ca(t 
^Siu\ciq as <xt 
aHvttqe, . 

lr;tvo^e cieVi^ee£.qc^ - Lctx-ccr po6l«io< polUti Sacs . 

Exfcorst deWisocczc^ - loV^-err (IruL aaleKox* [iolltxi sacs-jac^ |lri^ Gv(tiO£ceUra. 


ikasac 

lirte ofdtefcscedce. 
f- fc^t'eno^ polkcz; ^ac, 
•Klatuir^ gravas 

-Fibxoudp laye.v 
tpid-ercnve 


'nucleus 

loluc(r£ 

ha-s 

divided 
late two. 




M.W.Kl.cf. 




so. LfLPUS CUNlOJUfe 
Pl€)S£CTiOK, 


RRBBrf. PRGRNG IN <oPfU. 


Lobes o( tta Lwt* 


Gtrjall Iciteeh'^. 



<b\(y<\ 

Cov^txi vfitti l]atf 


body wall. 





LE.PU6 ClMCULUS - DifreECTiOK 1o EXPOSE THE. RLME.KTfW CRNRL . 31. 


Musculaf 

’iociqui. 


Vibrissoe. or whiskers 
Ir/cieofe 


"trachea dr. 


wind 


tftqht' (Wck 

Pultnonan/ ader;/ 

ftiqhf Ventricle 

Lift fluticle 

Ltffr Verttvici 

Lunq& (moved 
over to iRe n'qhlr side) 

Mesentery. 

fwe - lobed 
Liver. 

feile-dudr (about - 
iZ inches long , an 
cptcjiftq lido fie 
Duodenum , abouV (f* 

"W of act id dll btyonriX 
the. fty lotus) 

Gall- bladde/ ^ 
tying in fie right- 
central lobe of fie Liver. 

fMenot part of fie ^ 

Small Intistihe. of lltum 
(about y of 8 feel long) 

Color/ of first" barV of 
fie large intestine 
is about - Ifi feet; 
long- 

f?tcium of terminal 
of fie large iqtistme 
is, about: 2k {• teb 
in length. 

U«fd limb 


(XiojoliaquS or 
iMd" a forehmb 

t-- „,„e .xJ'Z/ 


U - si ta|)ed 
Duodenum of firsi 
jparb of fie small 
intestine 

Pancreatic duel' ofitc zing 
into the distal limb 
of the duodtaum 
ctooulc Ififee indits 
beyond the bind 

(fibs subboriinq fie 
thoracic, wall. 

Cd Sad* of the ribs 

Cardiac. €rzd of fie stoitiad? 



Vijlofic end of the 
stomach 

•Dorsal PtoxTa 

^Iten 

Left Kidney 
Saccuias rotundas 

tirmirrahriq Ihe ilium . 

Caecum (_ blind div'etl'iculiuri 
of the alimentary aana]_) 
abouir 2.0 inches fi 
length, and one inch 
ih diarweiev' , Itfimnalma 
in the 

Vermiform ajpfietrdiv. 




57. LE.PUS ClMOlLllS - DlSGEXfloK fO SHOW THE. ORCULR-TQRV, 6YSlg^ . 
Part of (he Alimentary canal has been '(ixao'fiA - 

Afltinbr facial Vein 


Posterior facial ^ Veiq 
fofclunb 


Lift carotid artery 
Laryn^ 


Internal Jugular Vtia- 

fi/Verrral Jugular VeirT- 

SubcWan veiri- 
fiigbt flimcle.- 
Riqhlr Lunq- 
flight Vealrick: 


-l an om tezafe- artery 

V, Le.fl' SuLcl avion a vbexy 
.Uft subclavian vein 

• Rorlic arch 

lift Superior Vina caV a. 
( Precavol) 


Posterior Vena Cava — 

(Po&tcaval) 

Cut ttrd of flat Oesophagus, 

Cut Surface of 'he. '-lVer_ 
tb 6k.oW Ifte 
HtpafiC. V'cirT- 

L\V<2.r 

Ripatic. portal Vein 

Rntaribr Mesenteric, 
vein 


Ruleribr 

Misenleac a rtery. 

fiiqht Ureter. - 
Poe.r«ioy tat o\ 

Small luteshae- 
ox ileum . 

Mesentery : 

fkchtfU , 

toste/ibr Vena caVa. 
(Postcaval) 


• lift fWicl<L. 


' lift Yentricle 
"Llft Lunq Cat to show 

tie Pulmonary Vein. 


Hm<d limb 



_ a) Hepatic. artery 
— b) Lierro - gastric. artery 
■Splenic. artery 
Spite c?. 

-Splenic Vein 

Supra renal body. 

■ left- Renal artery, 
lift Renal Vein 
•lift Kidney cut To ekou> the 
try of ihe Renal artery and 
feral Vein 

•lift ovary 
Lip: Oviduct 


Internal iliac Vein’ 


Vdgirfa. 

Common iliac artery 

(bladder. 


f'l.W.K.l 




L£PU<o gjNicuLUe 


Digestive sv6-re>i. 
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Kidiati loggitucl^at stchcxT 
of [fie, Head . 


Olfactory lobe 


Optic nerve 


Pituitary body. 


£(Kinoidal 
Iuxb\n cx\ 


FWillary 

lurbinals 


ftematf-illa. 

Upp&< Incisors 



longue 

Lower Incisor : 

Homdible 


»us callosum 


OuIe< ear (ad ol bast) 

Certbrcd hemisphere 
Optic lobe 
CerdoelW . 

Nasopharynx 
Soft palate 
buccophcurya* 

(basi - ocapitai . 

Medalla. oblongata. 

Spinal cord 


Salt Vox y glared 

Sub* mamillary 
Salivary gland. 


Laryn* 


ox 

voice bo*. 


Oesophagus ov guild . 
trachea ox wiadpipe. 


QU ^ 10 i3 BSy CRIN/RL. ife Stomach starts Gastnc Wee. co«lai<Mg 

6 totrtacVi (p-flauc bot&oa) uTf^q Which caqvwfc ColloiTprottifi^ into Solubk fronts 

Pyloric sphmder \ ( ^ Oesophagus. . aCX( ^ rnediuiri- 


muscle. 


bile dud -from rtae 

gall bladder 

Opening of (He Unit dud 
info the Duodenum^ 


,1 Stomach l|'> Mwchtark acid. 


bile is Produced by 
Ihe Liver , It is alkaline 
and neutralises the />/A J / 
acidity dflKeCky 
(partially dige$\t3x^/ 

jood)po6s- Duodenum, 

uig frail fe Pancreas . 

r wl£\A/ 

Opening of ihe 
pancreatic dud 

_ into the Duodenum. 

Pancxealic juice contains 

(Oltypsidogen xVti‘cV\ on activation is converted 

into trypsin and acts upon proteins, 
(ii) Amylase. (amylopsin) which converts starch 
Into Sugaxe. 

(lii)Lipase (steapsin) which breaks down jats into 
{ally acids and 


(.Cardiac liii) Renmri which coagulates milk and. proteins geriexally. 
Npv • %k portion) (iv) it may also initiate the digests <[ of- {ats. 

y&iv’ ‘ •: ‘>4 

sk?.*-" :* • * "*! ^ a ’• ’:' 'w iii!/*e in y c he i*< rntniAift^N 

^ v T v: - d#S 

«» / ..•••• •.'•-7 // - . - CMisir 


Intestinal juice ox 5u.cc.us e.ntedcus contains 
(j ) Eaterokmase which activates ftypeinogert 
ob&repsin uAiich complies digestion of pmteins into ammo -adds 
(iii)£n/Cv/me/s which complete digeshoq ofj&tbohydratea. 

/Vermiform 
appendix. 


stomach 

into the / /^/ ?&/., 
in teste/ / s8s/ls 


// Length of the 
small intestine 
' ' ' ' is about seven to 
eight -fed. Ihis is 


:iat 

the absorptive avea. ) 
being Imed by vil“ 


Ibun 
(small intestine^ 


se 


-Coloq (who 1 
chief jjuactioa is (he 
absorption of walex.) 


fc< baaculus> votandue 


^(xecuun (ihis 

. _ part, like the 
■;£0 colon > contains 
f bacteria which 
ad upon Ihe cellulose 
walls o£ he vegetable, 
{ood, bteakicra ib down 
into {atty acids 

Fox (his reason the. 
Caecum ie> large, in 
herbivorous animals 
Such, ae rabbits.) 


ihe mucous - secxetihg cells which 
line Itie colon lubricate Ihe canal 
and so facAitdte the passage of the 
-{aec.ee. 


nnus. 


Rectum Contain lag 
% pellet- like 
•faeces . . 

1 rA.w.r^.^. 
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frffliJCfiJRg. OF *Th£ HRMMRUflN HE.RR'T'. 


UfcftKT OF 

R'tqh.t Carotid 
(ficjht Subclavian 

Innominate a< 
Anterior 
Vetiaecavae 
(opening vato 
»<lfc right 
tovcta') 
f&gkV aujcidt 
fatty 
liseae 


5HEXP (VtnteA 6ujfa<^ 

Left Carotid 
^ hot tie arch- 

-L^ SabclaViaty. 


fo&ta,<ib< / 

Vena Cava, 
lo^wag into 

the vigtd 
auViel^ 

Right veahick. 

[i.[\ feuRlck. 
Placard 10m 
Dorsal floda. 



Pulmonary axtaties 
, Qarryir(Q dto*yq scaled 

blood from (fit right Yttllrtclc- 
lo fflfc lungs. 

Pulmonary Vtin<o 
Catty mg oi^qwofcd 
blood {rom tfrt l^ 5 »o ln<c 
l<c^ owucie- 
bc^t ftutfidfc.. 


Openings tfie Vtassls idfo iHe Heart. 

(?iaVd - 3 o^eaiqge tRe Vegae Caves, from art t 

parte of the bod 

Lift' fluxicle - Pulmonary >fe«1 horn the Wg. 

KiaVvY Veafcicde, - Pulcnonaty artery to (fit luggs, 
Lett Vehicle- flattie atcVi to all |aarts> of the 
- 1 bodv(. 


orculruoK 


Left ventricle which qwes 
vi4a lo (he Aortic arch. 

fericardiuca 

Valves guarding the abet tares . 

Right: aiui^to- Ventricular apafuae - Tricuspid valves . 
Lift amicalo- ventricular obex tine - feiarslaid. o< 

MAral valves . 

Pulmoaarv art«rv from the right vtat'cCcd , t. 

5 semi - lunar Valves . 

Aorta {tom the left ventade - 3 Semi - lunar vaW es . 


< 5HtLPS HE-RRT (Directed {tom lit. ventral side") 

Innominate 


flaU<ior Vena cava 
Opening the Vems 
info the rvqht auxlck 

Right auricle 
1km wa\l of the 

fiqht cumel 
Pipage {tocn the 
hqht auricle into 
Ihe right ventricle 
$fcro.V lunar Valves 
(quardiaq (he opening 
^aa\ (he TiqhV Vtnfrid' 
idta the IWioaarY 

art try) x 

^tfi'cas|jid valves 
(guarding Hit opening 
between the riqlxl" 
flimele and (fie Tight" 

Ventricle) 

if me 

right Vtalftde* 




-florta {tom the left Ventricle. 

PuWoaojf'/ arteries {tom the 
light" ventricle to tht lungs 

r Pulmona<^ veins {tom the 
Wqs to the left car 

Opening of (he AdmonarY vein wife ihe 
-~ Left Auricle 

fluxiaulo • Ventricular opening 

■Opening of the left ventricle into the Aorta. 

tlltral or bicuspid valves (guarding the opening between 
the left auricle. and Ihe left ventricle,) 
-chordae tendiaae. , 

Cavity of the left Ventricle. 

•'(flick wall of the left ventricle (thicker than Iftaj: of fTe 

ughi veamcU- ) 


M.W.M.l 



LEPU6 CUN1CULU5 

Right Con\ mo (7 Carotid avlivy 

Right ‘oubclaViatt artery 

Right fulmoaary artery 
Carrying deoxyqtn ated'' 
blood from fee right 
Ventricle. To fee lungs. 


Right lurtq-^ 
Right flu.acle.y- 


OriqtVl of fee 
fidtaonarg Artery from ; 

IKs right ventricle. " 

flight VWlricle-'h'f/ 

Intercostal arteries 

arising fram tat dorsal Surface 
of fee Aorta and Supplying 
fee rdos and intercostal muscles 

f hepatic ox tery- 
brancfees of fee I lo fee Liver 


RRTEKtflL SYSTEM - (vyjaLtaV) 35 . 

Vjj Life Internal Caroliid to fee, brairy 

^ ktattal Carotid to fee ‘Side, of the Read and (ace.. 

I Left Common Carotid artery. 

Jnnontinali 

^ortic. arch arising -[row fee dorsal Surface, of fee left Ventricle. 

1 Left Vertebral to fee Spinal cord and the brain 

Left- Internal Mammary to fee Ventral Wall of fee feoraV, 

: brachial arteries lo fee forelimb 

■Left Pulmonary artery. 

- Pulmonary irem Opening into fee UfY auricle. 

-Dorsal Aorta. 

-Left fluricle- 

m- lift Lunq. . 

Left Ventricle from which. fee flovlic arch 
'■ . • originates, . 

-Wev ^ 

Stomach 


Coel 


iac ax 


ttery 


he<xo-gad<ic artery 
to fee stonjadt and 
Spleen 

Median Cbeliac arlery-^^ 
arising -from fee Ventral Surface 
of fee dorsal florta. 

Right Suprarenal body— d" 

(fight Renal artery 

Right Kidney- 


Spermatic for ovarian) artery 
supplying fee male for -female) 
generative. organs 






Lumbar arteries to fee muscles 
of fee body Wall . \ 

Right llio- turn bar artery, 
lews outwards along fee posterior 
fart of fee dorsal wall of fee abdomen 

Right Vesical artery to fee 
bladder, abdomen and, 
in fee -female | to fee uterus 


Left Suprarenal 
body 





' i; v 


hV. v :;d 

) ^^diaa Rrtteuov Kfc5£<tfe<ui artery, 

'■ divide irifo a (dimerous branches 

Wiftia rtre mssuzkv/, whi ck Supply 
(tie ducxkrrurrr, paaor^e, Small 


(&&) 


iirtesftd caecum aetd color?. 


K 

v- 


Ttr 




i • 

< i 


-Lift- Renal artery, after giving off a 
Small branch to fee muscles of fee 
bade, Supplies fee. Kidney 





■tied i an fbsttn’or (Mesenteric. artery Supplying 
^ fee posterior part of fee rectum 

Median Sacral 

Wn< artery to fee tail 

If yMylhfV Common iliac v ' 

s^Uft Femoral artary to fee. hmrd limb . 

Left Internal iliac to fee dorsal wall of the jielvic cavity 

M.w.K.<r. 


56 LF.PU6 CUWCULAJ6 - VE-NQUS g?Y6T£» . ( Venfral vifcW ^ 


(fcjht - fostenof facial — 
f?i^kV flat'tTiof facial 
Riqkl - £*.tacnal JuqJaV 

flight - Intacctal Jagulav 


\ • 

(?i qhb SubclavYaa 

ftqkl* Internal (lammary V£iq 

Ri’qht flumcl ^ 
showfeq fee ojkninqs of fee 
Venae Caws , on to nx^ 
dorsal Sur{ace. 

Riq hi l alfer co $bal 
jvom (He aaienbr 4- or 6 

mtacostal Spaces 

fta/qos car< . 
from fee postav.br 

latacoiW Spaces. 


Ph«.n«c V£irt£ from IK*. 

,, v subfance i ( 

\\fee diaphraqK^ 


riejpatvc. Y£\rts? 
(of which there 
are four mau7 ;• ' 
ones) from 
fee Uver 

Liver 


Hectic Portal 

bmqinq back v*- 

blood |Vora oil parts \ 

of ahmenfery canal fo'lfad -• 

> ' bv«. 

ftqltlf Kidney 

ftiqhlr Rectal Yefe 
hKe fee left Comes from '< . . .. ^ 
Re Kvduey, and receives 
a small branch {corn fee Suprarenal 
body, and a lancet one {com the 
dorsal wall of fee 'abdomen. 



l T 

RriWorl f aaa ls rdfecnnq blood from fee face and gars. 
•Posterior J 

Uft Internal Juqular (com fee bram 
I lift Lxleraal Juqular. 

Lift Subclavian from fee foxelimb and skouldex. 

Infernal ft am m ary {rom fee Yea leal feoraccc Wall. 


^Lfcft Intercostal 

.Pulmonary Yens retuxninq OKyqenaled blood {rom 
fee lurujSi and opemrrq into fee left Auricle, 
on ife dorsal Surface-. 

U{t Auricle 
Pulmonary artery 


Ventricle- 
Oesophagus ^ 
Pylorus . 


"x -’■ 


'. ; ‘ v\ 


-XStomaclt 



Yom fee stomach 
and Spleen. 

I from fee duodenum 
and pancreas. 

;vor mesenteric, {race 

iKe small Vilestife 
; Caecum , Colon aa 
! fie q reader badf 
; -.. s of the reclurc 


Posterior Kesenteric. {rot 
trie Terminal portion of 
the redum . 


Poster ior (JnfWvor) Vena CaYa-- 

/ 


sc — Uft (Vaciaa (or 6pfcrmak<i) . 

■|ram Ifk jtmak (or med*?) q*ae<«.riV£ organs 

llo - luenbare -from (ft*, hiixdt*’ jDatf 
of foi abdominal wall. 


Riqhi* Eternal iliac 
{ocmed by fefc Femoral and 
ofeev small veins returns 
blood {rom the ’incitv. borders 
of (he le<$. it* also receives a , . 

Wall vec. from (he bladdtc ^ ana ' 
th the {Wale , a small vein {rom (Re Oterus. // 


k \ Ufr t^eraal iliac Vevn 

Lr^fW . 


Lepus cuNicuLUs - rabbit. nervous system. 


t)ore>a\ Surface . ( fart - of Ik left Cerebral 
hemisphere is cal' away .") 

Olfactory lobes With look ^ 
of fit Olfactory Verve I — J , Frontal lobe. 
x Codex 

71 
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Lateral Ventr t cle 

' \ 

Optic thalamus ; 

Anterior Corpus 
qimdnqecqiqum- 

Posterior corpus 
quadrujemmum- 

Lateral lobe" 

Flocculus 

Vermis' 


fyk/ Cerebral hemisphere, 
i;L jm/ (Half Cerebrum') 

fissure beiiaeen. (tie 
Cerebral hemispheres 
* Parietal lobe. 


Optic tterveU 


i a.- \ '■& 

I Sylvian -fissure 

l°K- lnfurt4ibnlu«t. 

t ; 7# Pineal body 1 


Optic 

chiasmi 


Corpora 

gjuadrigemina 
(Optic lobes)) 

Cerebellum. 

Medulla oblongata. 


Lateral VievV. (from the left sldO 


^ Vermis 

Cerebellum.. ^ Lateral lobe. 

Flocculus 



Vertical surface. . 

Olfactory lobe. 

.Olfactory tract 

■Frontal lobe of the 
cerebral hemisphere. 

Rhinal fissure. 

Hibpocambal 
lobe 

Sylvian -fissure 
Temporal lobe. 
Oculomotor tel 
iqsaurtal V 
facial aerVe Vh 
_ Audi Tory vui 
Glossopharyngeal 7, 

( Vag us (p atu moqastr 1 1) K. 

, 6pinal accessory Ki 
Hypoglossal neWe 

Cerebral hemisphere 

.(Kicjkt half of Cerebrum') 

frontal lobe. 

X 

Olfactory lobe. 



Corpus^T^ 
albicarts 
Cerebellum 
Pons Varoli 

flbduceatvi 


tan (issure. 


"fempora 

Ports Varolii 


•Hippocampal lobe, 
oral lobe 


Longitudinal rued 1 art seehort -from dorsal to ventral 6u.rfac<> 


Posterior Optic, lobe 

Cerebellum 
•ohoWiruj arbor vitce 

Posterior' choroid plexus 
Velum tried ullae poster 10s 
Fourth ventricle 
Velum medullae antevius 


Rnterior Optic lobe 

fbsterior comm issure 
Third ventricle. 

r Corpus callosum. 

^Foramert of fhuirro 
-Body of the jorni* 

-Anterior commissure 

Inner Surface of Ihe lt(b 

. Cerebral hemisphere. 

aerve. Olfactory lobe 



MV.Kl.X 


’orpus albicans 

Infundibulum . 


‘Optic chiasm a 
iddle Commissure 

Anterior pillar of the fornix, seen ir£ (he 
Uiall of the third ventricle 


flKP FUKCl'tOK^b. 


39 - afcNSE. ORGANS . <H1 HQNlfiK 

DtftGftflK op <h£. 


EAR.. 


HUKRK ERR . 

foonv UbvvintR fcavify m 
pad of the tempoval bone)’ 

Perilymph - cilYmphatc Jlunid 
which ties between me bony 
and membranous tab'fvmftl 


Fenestra ovaliS (oval Window). -(Optamij between the 
\mt( and Riddle ear) which is covered b'| a membrane. 
E)V| the tapping of % stop plofe (Stapes) on tVus 
membrane the Vibtotrdas 4 the £a< ossicles 
arc. carded to the toner haV 


/ 

Ktnvbxanou^ 
Lab^xvnft / 

oeJttU'Ctxculax cn(\a\e 
W\tt\ OLrn^udV Ode- 
UtlicrduS - — 

contcunmq ttuj 
lvwhhnltieftutAl 

SoCjC.U.Iu^ - — 


CodoUbh . 

Cochlea . ^ 

Pad of the tnaer tax, charact- 
eristic. of K a mma\s. 

"Ike perception of sound 
qualify ana font, is attributed 
to % elaborate sense oramt 
( Organ A Gydi ) developed 
in Wit Cochlea. 



frWd Car (IW or concha) which in 
marli v<i^ few exceptions has tod 
fe power of movement. . 

|f constife 4 static. cartilaqe. 

In man ^ mammals the pmna is 
used as atJSai trumpet to qafo up 
tto sound Waves. 


Malteus ov hammer bone) 
tos ov anvil bone 
Stapes ot~ iwvup bone.. 


Car Ossicles 
which transmit 
iHt vibrations 
from the drum to 
lilt Fenestra. Ovatis 


. [y ro baaic membrane « tot drum separates 
Ik. Riddle sax from (he Owerear . On the 
reception of Sound Waves, (fit membraneous 
avum is thrown into Vibrations. 

hxtcrnal (Wdlfow Status - ttre entrance. 4 wh«di 
in, provided with hairs, arid whose Waits 
comi<[ Smalt qtands which seat te way.. 


Fenestra. Toturtda ground Window) 

. Ihe Vibrations 

Set up in ike p'txdvjmph of the boavj 
labyrinth, and in the. Cochlea, bq tat 
vlbvabdas cf the oval Window , pass 
up the Cochlea and down aqaih to the 
round window. hs a result , the round 
Window is pushed outwards as the ovat 
Windowt IS pushed inwards 

CochW , . ^ 

dvie waves set up in hie pevdsmbu <4 the 
Cochlea beat aqarmst Ihe membranous 
Canal, and So set Hie tadol^mph into . 
motion, dhis stimulates, the sensovs han celts , 
Certain o\ dhe taifev oat rod - shaped and axe 
Known cotVtctiveU| , , , 

Diagr&m 4 Apnbvanous 
— Lab^rm th and 

^ Cochlea. /r\ Coc hlea . 
.Sate aW( ) 


ELu^acVtaA Wot, \«cA(\Aq (vowtta cavii’s/ c{ middl^ to fti lgha<v(c\x. 

if syvtt to ^utaltW ^ pitwwt on baft Sidtt o\ m dvam. 

tustacH(ar\ tubt \^> \lomolocjCdvL6 vuft ^jpwacit q[ ucKjprl. 

niaqtcuq L aa ^- 

Codi\<ia , To Thb grtdiciqe of IHe ftudvlo^ 
Kw^ -~ (flftw Hiud^V 


(\uAAo<v( 
dwiAiciq «uo 

b<anc\ie6 . 


cut 


a6 Ife. 

CojW. Dity 
uqardixi, 
os ue»bo<\6\bW 
^ox fte 
<ob€eial s«i^ 
of HtaXvCiq . 

In oftw vcoxd^ 
lta>( are 

Cjoastxoided So 
as to anoA^^ 

SounA^. 


,tK\i- axaiW 
OdTiaVo ~ 


S l)lv(c-ul^s 


1b<e <3>emV-axcu\ojC cyuiU .SaccvrW 
and Ur<^ulus> cue IKe OTgarys 
of oxieatb^i.oA . tnov'ttaenlr 
of itie enAol^tnlpVi uSp^H fa* &*&*- Cft&S iKBlt 
awiDmlUe. Ike- ‘bnxoulae arid ftt .udricglufe, 5U(CvaxaIeS 
-{frexa, and on txan^nx^oA lb # me bva^A 
tke .otqaitu&m ajp^t^cicJte ‘ite dkecl^du , and 
xate of movenvecilr vu s|pac£, . 

" fhe Mattvtnalutfl £& 

^ to beccew^ Sound QuaIvK{ cxaq lone and 
£ to a ^cxlnf tKe trivad o f ffie Vox^mg 
^ poexlftbx^ fttt. 


fintenoK Vetkcal 
OiiAt- Cvxcalnx canol- 

Podexcox Ytihcol 
<o<cmi * ckevAoX 
Canal. 

ko^ixontoi 
<bcm\-d\cula< 
Canal 

flmballa . 

lirvi>ca\aG 

Dados Dldoivjm^hahcue 

DactuS xeaAtexts (Canal uAiVin^ 
Tvt CavraM oftkeSaajdae 
W\ft ^ Ike Uluculas) 

(Wi of Lonaitddinal Section of ftmpulla.. ihe sensor^ ar audilov^ 

— ^ b — ~ ~T~ haws next avt much tonqev 

lonq stqsovy hm _ those in the test of the labvjVihth. 

Itievj Support hav/ lumps of Gxltrom 
^ carbonate which volt when the 


ihexe is one spot of 
Sense Cells provided, 
with hairs developed 

m each ampulla, in the 

Saccidus , and \n fie 
Uhicutas. 

Ihece is a branch 

of the hud'danj newe 
to each spot, so that 
the stiqhtest movement 
of. the ‘cudot^mph, 
within the labvjvinth 
aqawvsV these haiivs 
<tr.ciles the nerve ditonts. 




hudvlbw ntWe r - — 
end'wlQ DStWeen the cuts . 


head is moved, and cow\mq 
into contact With other bans 
stirtiutaTe othev fibres , With 
the result that what Appea- 
led vertical before, ho loriqt* 
does so. 

Mricalus > 

- Ordinary epithetnxn i 
liaihq me qteatex pad 

Kl.VI.Wi "f fe 


- 6EN6EL OR GRK^ 

Diagram of the tfa. A i<l a\ Gechori of the Hmruvn Ewe . 


fHLEVE. 
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Ins - Continuation of the choroid irl front, oji A 
forming A. paurWaon between Ifte anterior and 
posterior chambers of the eye. It" i«s> pigmedtAU 
and ■So responsible. -(at Vat Colour of Ihe 

ContocVWa - lining Vat l ids and covering Ihe 
Cornea. 

Gland : 

Ubt>« lid . wilK eyelash 
flea'll (the aperture surrounded. ft e 

hit) can bt increased. or decreased by 
fte actwily of the Id’s muscles , and so 
controls the amount" of tight which 
enters the eyeball. 

Lots (will clq focusses the image OfJ 
R^na) is a transparent biconyef dashc. 
structure. which is held. in position by y 
the suspensory ligament. 

CoYitfca . IhicK transparent Tissue 
which is o- Continuation of the 
Sclerotic in front of the eye 


SaspenSoW ligament . 


Anterior chamber containing 
the. Wales/ agaeouS hatfl 0 cor . 



‘ ocl&cotcc -IhicK -fibrous Connective tissue 

earning thewlute of the. eye. as seer] 
iotr\ -the. front 

Choroid - tfuh layer , piqw\*nted and nc.lt in blood 

Vessels. 

twin - Innermost sensory layer , consisting of 
Cells Specialised for the peiceptiorr of 
light waves. id Itifts off towards tut 
front of the tilt. Over As innermost sur- 
face Spread. Ihe fibres of the Optic gen/e 

Fovea centralis ( yellow spoi l - 
fte most sensitive. patch 
on 'die Retina 

Optic ntxVe. , which penetrates 
-1 me ^lexotid, choroid, 
and Aetna ( at a. point 
K<\ovlq as fte" (ibnd 
containing the . Spot" 

focesses - gelatinous Vitreous humour . 

.icKenmq of the 


which pulls an the lens choroid coat at the point where 

and by vary’ing’tts tension the suspensory ligament is attached 

looker the lens thinner o< thicker from 
back to front Ihis alters its focal length 
and results in its power of accommodation . 

View of front tUf ot the Eyeball seen -from behind . ( Uns removed ) 

after tWhv t 



.Circular -fibres 

Radiaiinq -fibres of 
the Iris 

lidry processes. 

Choroid 


(•pstenbr Half of the Eye- , seer? from fte front. 


6clerotc 

Choroid 

ftetiria. 

Ophc nerve. 


Gheeps Lye. - front VieW . 


Sclerotic (.while of eye') 
Iris " 


cut open from the -front 



(blind spot). 

fellow spot with 
farta centralis. 
Vessels supplying Aetna 




( ohi < c|ps Eye - ‘Side Vr£W. 

‘oclsxotic. 

Optic. • 




Lye, cud open - Uns and Vitreous 
ham our removed . 



„ of Hie , 
rosterror chamber. 

Gjelahnoas 
Vitreous Hartloioc . 


Qphc. 
r\ewe. 


Crysladne lens. 

Outer surface of the ‘oclerotta 



Retrqa IrRicvg 
the bpstecra< 
Cuarribejl. 


H.W.K.1 
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(fujld Kidney 



40 LE.PU 6 C(iKiCULll€> - URlKOGELHlTflU QRGRiXe . 

i^wtr fetea of Jk acjoa a„d . EMBkL QEOfiNS 

m 1 luTtgoaeaital dud are turned to Ike frQhf to 

show Ike relative bosihons of Ike pads . 

Uft kidney. 

Order (.Modified melaaelphric- duel t) 
frmbrialed apealaq of flat fallopian fube. 

Left ovary 

Fallopian label ^ Ovidud. ( Kulleua<l dad) 

•Lift lltew .4 J 

FE-MRU1 ORGANS - View from the left Side- 

Stsfir-* «**«* ^r-, , . * j u 

Vestibule /pubis, ^^ddlhdex (mdanepwic. duel) 

/‘ssZL/ J’f' ' )/ Yafl'ma. 

JURn 


Riqd elvidud 
RtqVil Order 


Cawp«e> qland 
Perineal gland J(l 


Ikmogemtai apex luxe 
ox Vulva.- 


AnosT 


MRLE. QRGRK^ . 

View -from frit left aids. 

Corpus SympHysi* 

Cavtruosam Urdfira /P al °' a 


MALE. QRGRIS6 

Ike low tv bodibn of Ike 
reclum ‘ and Ike 
drm 0 general dad 
are lamed over to 
Ifie right side 

Copal epididymis 


Perineal 

qland 


fetus 1 Gowpecs 


(bladder. 


qland. 


-\|as defatas 

Rectum / p TjT v- Ultras . . 

Redal / qld^L. ma&CaUnU 1^4as d^rens. 
gland. 


Gubtrnaculun 




Scfotal Sac-. / 

Cauda 
^pididymie 


MW. HdP 


spfcccnati 


Co<a. 


CajDal: 

.^idid'/nu 6 



l# 

rfetiS. 


CoWjpite qlaad 
(ocaci: ^uiicUoq 16 
lme<Litavci) 

Ufelfixa- 
ffectartY 

fWxta.1 qlacxci 
(Stexehoci ha <b a 
dwa^tfctvfcUc- odoa<j 

Piaie> 


qtacd (secrete do Jke 
Urtftvra a fluid wba SUrr\u\aVt 
lire adwlly of flat Sptt«ldoxoa 
a<\A \n v^\\vc\a caxibt sjacvAah 
fttcfoA qtand (^axidloa ujaKuotfci) 


MfiMMftLe . PftQGESS&s 

KiAne^ • ( External feafixts ,') 

ifiUurl- fit 
GoauVify 


OF £XCRgmON AND KEJpqoOUCllOtf. 



on fit 

Inctt* botAi 
of fit 
KiA«Vt»[ 


Ffenal seoftho<7 cantata* chitfv/ wafer 
Ofi« Substances oat- 

Qtqanic. Cotaftouxia* Such as U<ta , lluc. acid 
InotaaaAa soAfe o^ SoAwtn t Potassium , fiaaiVi.sto«i 
and CaVcAom, a U\\W Calouaag rnatfec an.a 
dissolves oasts . 


4 f 

Uq'q'ilttoua tukuk (Duuj«uq from 

^ — Ca^psuV ft. 


Deac^qdmq 


%hesfts Kidney/ 
Longitudinal Section 

MeM 


fv/r< 3 Lrc\i<jL 
Each pyramid receives a 
mulhtude of opernqqs which 
are the 'final terminations 
of Ihe tubules. 

Renal arter^ enters* 
the Ki(h\e\(, divides, 
its branches 

proceeding 
outwaxds 
between 
(Fie 

pyramids 



loop of Reale. 
dud- ' 


Comiqoq _ 

opens near the 


%u * wfJr ^ fW«l- ColltcS 

tab nit 

P>dq<attl olj MalpiaWg Gfosuk . 

fUfesnt vtsstl " " 1 



1 Fit si 

;CotVVo\aSiA 

fibs 

yStaoqA 
icoqvolaltd 
’. tube. . 


l)fefet jece\Vin<} 
the .contents of me 
Uviaifevous Tubules. 

Rabbd hnbwo and Placenta . 

Position of tVve qxje. 

Umbilical stalk 


EpiBrieUotti 
over the 
qlonvuidus 


Ketwovk of 
capillaries -forming 
the Glomerulus. 




Epithelioai _ . - 
me thin-walltd 
fiowmac is 
Capsule. 


Ei fffltdl vtsttl. ltaviq<3 "fit ^ometulas, 
receives Ihe network of Capillaries 
which surrounds tftelube 
--^ (bowmans capsule . 

Hexe blood is MT^ito Ihe 
Qlomexidus . part of it.mmus (Re 
covpasdes , filttxiacj.lRvouqh Ihe 
'walls of (he capillaries and the 
ttun walls of the cabsule info the 
llximferoue labule 

..Cells Wnq the tubule reabsorb nutritive 
substances Tiom the blood, and add 
to the Contents of fobul<e Such waste* 
mattex as Urea f Uric acid ftmmoru'a dc. 
Ihe Contents of Ike tubule men pass To 
the e%Wo< as wins*. 


^transverse section of the Qvaufrj of Rabbit. 


Gefttuhal ^ 
Ihe ovox>/, dq< 
'(ouaq ova 


Graa^aq 

This CJsTs blqqe< owing to the matase 
iu me Volume of the^wd within Ihe vesicle, and pnalUj 
projects -from the Surface and bursts - so hberatw} Ihe 
CWura. Ike Coxjpus luVewm which develops in the follicle ajfex 
the llberahoa of the ovum, qvaducdty disappears v Unless 
Ihe animal becomes preqqaat, \a which case the CorpoVa 
Idea produce a hormone which affects the activity 
<£ theltteruS aad hvamm aw qlaads. 
uon^yexse Sncliog of the lestis of Rat 

epical Vertebrate Ieohs consists 
of numexous Convoluted Gemini* 

Terous tubulee t which are held 
To^e'her and bound b^ Coaq^ctive 
'tissue-. 

Each tubule is Iwied bvj coelom ic 
epitheliora which has become 
modified -for the production of 
spermaWoa. 



tTembrana granulosa , 
the lavjer of follicle ceils W<iq 
thefolUcAe. 
Discus proligaus - the follicle 
ceils which ccwe< the oVum. 

. Vesicle |tkd with -fluid 

QVum 


rxoma or 


exous 


K W.K' 





, v/f ^ brous tissue which 
^^'ConstituTns the bulk of the 
b ovars l. 

foasement membrane . 

^Spermalcygonia - Cubical cells With. Urge nueUl , 

mans/ of which show mitotic, division 
SpermoaoCN/le^ -formed bv( division of the eperma- 
toqonia and Show ihq meiotic and 
mifotic division of Ihe nucleus. 
spermatids which gradually eloaqatc and evstitu- 
all ^ bscome Converted into Spsxmatoiou. 
SpermaJoxoa , wilh tads huaqinq into Ihe cavity 
of the tubule. 

# _ later stihal celle — concerned wvth hormone se- 

cretion, the Talk* promotlnq Ihe development of Secondary/ sexual 

charactcx^. 


4-Z Lfcflfo CUNtCULUS (RFlBBtn - SKELLEITOM 

SKelg-lbg -from W Iffi <biAt . 

Otb'iV. 

Kasal. 

Jugal 


'itiar'aeic V£v\i\xo3t- 


. , , bwtxjiw or 

Incisors^ Jiaslima/ flacrdiblt 


Lumbal verkbtos.. 
/ 



< Odd(al 

Vertebrae 


Caudal 

vertebrae. 


Lfifi* Hind Fool . 

Astragalus 

CfcrtlVak. o< 
KaViculcuf 

2"^ Distal fcwsaH 
or 

t^socuneifoxin 
K<ctxlaxsaU 

?\ia\oxi6ft& 



Calca^iurt. 


flialauqes . 


laxsals- 


fibulae o< 

Calcaqeurq 


(used 4$ and 5 *5 
distal larsals or 
Cuboid. 

'| ^5 r fJ Distal laxsal ox 
Ecto<^c(afoxiu. 


L t\\ Fore Foot* 


Radios 
Radial?, ox SOajphoid 


Dislal caxftal ox 1 uV^,Yf^ cud^brn Q< Semilunar. 

Ixa^eziotxi' 



r ^'Ulaa(lowt< tttd Wilft ife £f>i|Dhysi<b) 


Distal carjDal ox 
'frajpezowt 

Ceatxak 

5 r - D^tal Caxjoaf ox 
Magnum. 


Ulnavi or caniiloun 

Fused 4* 1 ? aad 5*> distal carpels o' 
llnetjorm 




LEPUS CUNiCDLUS - 6KELETOK ( VRRioUC • PARTS ^ 
PELVIC — G 'RDLC cffom above) SRCRUH ( Dorsal vW.w') 


45 . 


iLEFT SCF1PUL.R 



“Sacral 
Vertebra 


$ Caudal 
e Vertebra 
is kaoWn as the 
Q<o inaocxiiaatium 


Coda Wal^ of 
the Petoic qixdli 
KaoWn as 1 
s iaaocain.< 

Acetabulum. 



^articulation 
With ilium 


Neural spine 


Obturator 

foramen 


QflCRUM (from the YiqhV eide) 



Coracoid 

pXOCesS 



Supra - 
scapula 


Metacromibn 
.fomvoc7 

/Ss Glenoid cavity 


articulation with lime 


LEFT* F1MUR (THIGH) 
front view Bide view/. 


U«« 

Irochaatlr 



Gr'txJ’ 
"Ttochaaha 


Head 

V 

Trochanter 


Condtyle.6 fox the 
ifbia 



. LEFT HUMERUS (FIRM} 
front vnW Bide. View BacK VieW 

^eTlk "TS^'N 

Greater 
tuberosity 


Gnat Trochanter 
3 r ^ Trochanter. 


Bicipital 

groove. 


ftota uppux leg arid uJpkjr arm 

CQvildici each a 6\aqie bone.' 

the Leg bong: ox Femur . and 
the Arm bom ox Humerus . 

LEFT TtSlR aad fifcUifl 
LEG l Front View ^ 


Condyles fox iFe 
Tibia 


"fe. Uftpfcx (eg bone or femuY is an 
elongated bone With CX Cylindrical 
$hoft cmd %o large ^trexnxfees. 
The prominent head articulates 
With t the acetaWura of the. 

06 inaoaiiaaruxn , while, the distal 
*nd bears IvYo large condyles 
whieW articulate Witfi the Tibia. 

Tie lower leg contains Two banes of 
unequal Srxe - the I axq<u Tibia 
and the emails* 4 Fibula . 

In the adult;, the. distal povtaVr of 
(he fibula is Completely fused 
With the Tibia- 




Deltoid 

ridge 


l Coxoaoid 
(ossa . 

"Sa^xa- 
trochleax 
f foxamen 
Trochlea. 



Lesser 
tuberosity 
Htad. 

Head 


Gnata 

tuberosity 

/ °* 
Jaxqe 

tubercle . 


, Supra - 

trochltax 

foramen 



Olecxacioq 
fossa. 


Trochlea 


Fibula. 


The axcoboue ox Humerus 
is dortqafed With a large 
ptokunal head which 
axficulaTes with Ifte glenoid 
cavity cf (he Scapula, 


LEFT RADIOS and ULNA 

( pQRERRK ) 

S(dt- vic.W - Sigmoid 
notch,. 

Olecxarton 
pxacess 


articulating Surface 
for the. tarsus w ankle. 



The foxeaxcn consists of 
Two bones of about equal 
Stxe - the Radius and Ulna. 
Although these axe immovably 
axticjudaVed. , they axe not 
r * anKYloeed. 

X^isTai axticulafiVlq 
Suxfaoe for the carpus 

crwrioh KdVlKl.T 


44 - LEPU 6 CUN 1 CUU )6 

C£KV iCRL VEFO'g. 6 Rfl 
ox RTlR 6 . 

( Pos.Ve.xkvc Yte-W l 


<o£L£CT£D VCR-reLBRF^. 


g)lCQNP CERVICAL V£RTC&Rft 
(- from tHe xt'qul side- l 


■Itart&VeiSe pXOC£SS 


faxd {?< axKbiloJfton 
Yutfi Fat f\*is 


Ktuxoi spins 

— Neural axcVi- 



trltbrarttrial 
Canal 
Ntuxal Canal. 


feslxyajopophysis 
CfeWicaL 




fiftgff CERVICAL VERTEfeRfl ox RfLR6 
( From above- 't 

Vatebrar taua! Neural Spine- 

Canal 

Irausvtxst 
fxoetss 

VtrFtbrarlerial , 

Cental 



facd fot axhailoiKon 
with (Fit Axis 

factF •joy 
Hit OAanlaid ptoctss. 


fouRfH IHORRCUI VERTE.&RR . 
With -fourth ^ pair of Ribs . 


Neural -spins • 

•VeTltbratlsrial Caqal. 

doaFouA process . 

Rrticulax surface for tF 
Allas 

RtRTH CERVICAL VCR-TC&RR 
( FWilsrior ViievV l 

. Neural spins 

Rezyqapophysi 

Vstltbrartaiva' 
canal. 
GtWtcal rib 


Neural arcb 
Neural 
canal 



Neural Sp’utr 
"Trauarscst 
proe-css 


Ebijptv 
of «vt 
cmtxuta. 


Ctnlrtun. 


ffexyqapo|pltysW> 

tjpipkysia 
qV central 


FoURtA TUORflQC VE-Rfl&afl 

/' flnVtuor Vit-vA 


fkxyqapopkysis 

AxhcuAojc 'fayed V 
'fox ttl/L— ^ 
tubwosify of Bit Ri 

£p’ipkv/sl6 
o^tit ceutmxri 



-K<luxal spirvt. 

N<tuxa\ axeb. 

'Ixaasvtrst 
Ipxoeest • 

Ntuxal Canal. 



fxactfc* Bit. ub fox ttve. attachiatat 
^ Liqataente 


^ubexck of x\b 
^CabiVuluca ax 

V^htad 
cf ub 


Vexttbxal 
boxtion of (it 

Rib- 


^ Sttxqal | 3 oxW 
of the Rib. 


<H 1 R 0 LlM&RR VERriBK 

^ Ra\r£.uov VitvO 

• Kfcuxal spixit 

upwaxd* and 
inwards^ 
K<cuxa\ Caaal 

ptoce< 



fooRfH TKoftflcic VEJ^&RR . 

( fxoxti ttte. left sick. ) 


Ixansvsxist Ipxociss 


facet |ox tubeudk. 
of fouxtfl tib 



rtttajDophysi* 


Jb&\ ^yqabojokysis 
(facinq downwards and outwards) 


RexYga|po[DhN/&i6 - 
(Jaciaq Upwards 

and ‘inwards^ A A 

facd for c4fttuW of fifth Xib 
Facel for / CtnWni 

capWwti of fit EblpkYsit of 
fouxtH ub r ^ 1 (fit ctnhnat. 


<HiKO LUM&RR VE.R'TE.&RR . 
( Froth IFvt. left- Side. ) 

• Ktwal spine 

-ir^^P-fostinbr ^apophysis 
-flnapopftyis 

M5\ 

-£.pipltysi 5 , of Ciqhum. 

CentVatn 

■ f 

^ 1 xaq&v'«St ptocsssts. 





LE.PU6 CUK1QULU6 (RR&felT) SKULL AMD DELNflTlQK . 

Doisal &ur|gg£. . VinUal 

T°°“ i ~ZA Oattol If C& Pm» m •». baia. 

Prema^illa /i% 

fttmcuulla. 


45. 


Frontal 


Jugal 

6quarrto<bal 

fitfittal 

Fxttmal Ruditbry 
tMtaluS 



Xyqomafu: process cf fit 
Kabila 


( Joining (fit zygomatic ' 
processes of [fit 
mavdlla and squaiuosd) Jugal 

-Zygomatic process fit 
6cjjjLarriot>al. 


-lymjDanic. 
later paritlfal 


Supraoco|pilal 



6ati occipital 

£* occulta, 
(afocci^ital proceed t 
6upfaoccvp*ual 


, Pterygoid 
Basisplitnoid 
-Tympanic. bulla 
% ^Jf^F^terqul auditory meatus 

Periotic 

foramen (Magnum. 


Mja( from Hit kfr S'«k offe foromw 

Bafe? If C-S-a-IMJ-3 

Lachrymal 
Nasal 

ftema^illa 

l\P ZjqotqoSi 


Frontal 


j?amug> 

Left half of Ifie. low# 



OrbilbsfthtaoicA 

x^iam.o&al. 

•£ygomalic. process 

of (Re. squamosal. ,, . i • , " 

latahanelal HypsWjiC aua^icn^ 1V1 
-Subraooc'itatal Doau&h , whete. the. hyomaqdibulax 
'Postage Lfe ^.! q : ^ SuS^ccy 


Diagram ^ of iRe. Ja-ws. of 
Verte.brarfc- Rnirfiata (|rom PorcaeLuta 


maxilla / 

Grinding ttefi. ^ 

Dy4on t c b ^ a , 

Coridylt 

- t •- -j-y^ Coroaold . 

jaw or [jag dibit process . 

fteirfolars J/Jti 

Angular* bracers 
°f fie. (Marrdiblc 

fiasors 

Diagram .of fit sKull bones of a 
Mamoial. ( -rom SorradculO 

Orbitosf>henoid fllisphtaoid 

frtsphexioid \ Frontal BasiSphenaid/^ Ririttal 

Supra occipital 

-Squamosal, 
[^occipital 
•Pterygoid 
-lym panic 
■Condyle, 
basloccip'ital 
'mpauohv/al. 


process of fit 
. squamosal. 
External auditory 
meatus 


of fit lower jar. 


Cranium . 



faracxibitdl process 
oj tEe tLoccipilal 


Palato- * 
quadrate 



riyomaadibular 
(Mandibular. 


flutbstylic. arrangement in Fro^ 

Here fit jaW % is Suspended by 
fie. c^iadraft (similar arrangement 
ih Rtpfilte and Gnrds} 


Prema^iHa - 

Votntr'- 
fia*illa 




Pterygoid 

Palatine 



Mw.Mtr fey ' !0 ' d &m£,m S &»M 


Q-^Zuadratt. 

Hyomo^idibular 
(Mandibular. 

FWragqer^trd ia Rabbit where fit 
lower jaw it suspended by fit 
Sqjiamocal. 

-Squamosal, 
fio mandibular 
7 Ear ottie^ 

2 / probably 
°Cotres[ioncl'mg 
To fit gjiadratt . 


Pterygoid /^Cranium. 
Palatine 
Mandibular. 




46 CRN16 FflMlUflRIS (Dog") 
Dot6ql SavfaCt. 

Inabor tkVq 

Ptetua*‘lla 
Canute Tooth - 

Anterior palatine joramen 
Kaeal 
KaxilL 

kjta orbital joramen 
Lacrym 


SKULL RNP 'DELNTiTiON. 


Ventral Suy 


ace.. 


£/aa malic. 

( and? 

frontal 

Orbit* 

icyiamoaal 

ferietal 



Inter parietal 


Incisor teeth — : 

Canine tooth- 
Anterior palatine |ommw 


fremolara — 


feet palaWe 
foramen 

Klo\are_ 

Oib'^o^pWo^ 

Optic foramen 

foramen lacerartt 

an tenus 

foramen rotundum: 
Alisptienoid canal 
foramen ovale- 
Hiatus auditanas iateraue 
foramen Wtvucrt medium 
Posfqlenoid foramen 

External fluditory Healus 



Stylomastoid -foramen' 
foramen lacerum postering 

Coad'/W {oramert- 
foramen macjnam 


ome<. 

Orbital (o$*a 
frontal. 
Rre.ef>Vt^xro\<i 

lugal. . 
fttW^OlQ 
Rlfephenoid 

Glexioud 
•fossa 
Squamosal 
"tvjmpanic bulla 
si -sphenoid 
&r~ocapitdl process 
si - occipital 
EX- occipital 
Occipital condyle 
‘supra - occipital 


Vl'tuJ jrom fee kft~ Suds- 

DertHhor?. I , Ofb'iloa|pHtnoi<d 

ii of u nt -+ 2 M \ \ ^ _Jf** , , H 

. ranclal 

.Sagittal CxesV 

UcrYnial 

Irifva- Orbital -^ora«l«f- ^ a *'^ a 


Nasal 
Ptttn axilla 


f?a aws 

( left half of jfe 

lo^tX jaW ot ma^ibU. 



Canute 
Incisors • 


Supra occipital 
Squamosal 
Occipital condyle 

&rocc\pitat process 
•Stylomastoid |otaaterz. 
External auditory meatus 
'tympanic bulta. 

Poshqlenoid {bracnert. 
Glenoid jbesa 
fbramen ovale 

fllispWercoid canal (posterior* operiihq^ 
fVeryqold 


Iran^verselY elongated condyle a . 

•|ov arliculatior^ uJith (tye cjltnoui jossa. 


M.W Ml. 


ovi€> RRiee rsHE.e.^py 

Vi&W -pcom tfot 3ui& . 


6 Kull and mmrnftK 4^ 


Udtfwcrral 


Ruftstdl 

6 c||iacuo&a( 



l^aiittaj^ tiubuzal 

'•> 

f(e«ia< 4 a 


Infra- orbital 

fyracrttn 


fludttofY atealus 


Upper JaW . 

( lfaltt;~l?alf l 
Ytofral Visw. 


1 \f(trbartic 
'bulla .' 


Incisors 

Canute 


for- occipital 

pTOCSSfc. 


Dgdhhocr 

If C-? £.! m 


fte.ifl.ola.rs_ 



( Uflr half of 
lowef jaw or 
KatftlibU ) 


M.Vi Hi 


40 PEU£> (CRTV SKULL RND t>ENTrt!oN 

T)o<6q 1 Suijogfc. . ^/g.tr\Lo\ Smjaeg-, . 


fWia<.illa 


lrtCiSor& 


Xautne. 

■flnVtfto'f palates joramtfl- 

jnfra- orbital 
r foracnsct. 



Xy] ornate, 
arctf.— 

Scjiamosav 

faritfal 


later jpartetal 


ftaltaor jpalaliitt 

foramen 

Infra - orbital foramen . 

Posteaov jjalatiae 
f orattterf--^ 
fttrtialar— 

(Aolar 

Orbit — 

Frontal 


\Squanxo5al 
S r ™ 6 al. #te ^ TO;d 

foramen ovale 


Wtextfal RudilorV 
meatas 

faramea tuagqucri 



Vtsote- 
item a* ilia 
GaaffCO 

Kabila 

Palaftrti 
Juqal . 

Yotnec 
Ffeyqoid 

feast sjphttroic 
Squa atonal. 
rtu{)ac(ic bulla 
feasi - ooivjpilal 
Ex- occtbital . 
Pa^occljp'tal 
Occvjptlfal Cc^ylt. 
6u\)<a * occipital . 


View ■[rotn % kft ■oIcIe . 

D&fthhort . 

it ci n;=5o 

Kasai. 


frontal 

Ovb'it 


Parietal 


Hisptenoid 

Sq^airtosal 


fWilla 

ftemax-illa 



.Su^ra - occipital 

Occilpilal Conduit. 

Par * occipital process. 

Incisor \y^V^\ Palatine, / \ ^E%V^<r?cx\ Auditory meatus. 

Infra- orbital ^oram^.^// pJ&Q. t^olar / bul,a ' 

OpticforaraL?. Glenoid fossa. 


Gamete 

IrtCi^Ot 


Pamas . f Left Waif of ttte 

lowev lavr' or mandibW' l 



"transversely elongated Cond^le 
for articulation wdi ttre. cjltnoid fossa. 


K.W.tf.tf. 


IN THE, life HISTORY of IHC HQU£>E - FlY ( Kla&ca fiowc^/i ) 49 

■^ S,t r r 1?> °5 £eowotn |?- . 'mISQtUct , owiaq lo fit {act IhdJr fit A y 0 t imaqo is v^sboti- 

Siblt k m t<M6rai3Sioq of various , which Cause disuses, dsxuity to mqrtKirld ' ‘ 4 ^ 

l m <htt t l*3SrJS4 a fe t tb'S^ i «i Ucl ’ ' il abo ' 11 ' w<t l “ 6 

jtLaSVa ov tyoqqoV , which Merges is a while S^msuted aeahute. about dso louq Without" Qrw limbs 

'al , a *^ v V4" which is Ttadily d»w«i in at the auto «d. I^dvs sLmtats 

axz. Visible - flu. si*fi to IwdfH bswwa sjjkuus pads which ad as locomoto^ ocqaasl ^ 

IKwe cue (io ocsHi .but the two oral lobes on ti4W side of the mouth cue well supplied With ittwfes 
aad SO probably ad as an actuate swsow otqaq. (Mac* VooK-liKe sWcta* bd£4 tToraf 

lobes ace used jui locomotion oaa fe-cWcj, and rttwesoilr tnaxtd\bW$. 

Iht maqqot DctaJrits by KacW. which open sdetda Ity - bv the 
cuiKfioV paw of sbwadts an Senear two, and \Ht bostatioi fkuc on the last 
l * ***** "Ike mm$k <darK Place* arid Haring this stage, in. its 
‘fe* Ww&ft „ •ho# «W f WlC ^ . h Cond'Uas ace favourable lacval life 
wi« t^mmale affec about Art. days, whs* the. laxva will seek a d<v 
place in ocdec to pujpalL. ' 



Z. LRKVA 


f(Jii 

t^aadiWa* 
Sderite 



(\nVe.\io% 
6jpvvac.lt 


$p\<\i|cxou& 
jpcuk>. 


5. PuPftRuM 

^rifcrlox 
rspivade 

Cajp: 


- Po4\K6m 
if bostaiox 
‘Strode 




fvum dfte 


r« 


fe&W\oT epvvack- 


ike gavcaal hairy ckaxouder 
cf the. body and fee 
structure the foot wife 
its glandular ^ads leads 
lo harmful foadena Wing 

S icked up by fee. fly and 
[ex deposited as fee (ly Walks 
aaoux'pod, feus polluting Ik 


emergence 
o [ fee, adair 
ov Imago 


Ufa 

G.Gr. Htwitt.) 


Riba dissected 
out 1 Pulpaxium 


IMAGO . 

Sexually 


trials 


inakxxe 



l[l ^UPA . Ihie bvowc] , baud: shaded stachae is formed 
, pom wvt laxva which 4feo<taas oi^id^xabVv/ so 
^ j if ^ ko bi. m^e>cjoped ak m (xonk 

ena.1\ie. uaxie»fo<vnakion {xora lawa tb buba taKe^ l blac* 

u - * idoullr. 1 r 


WittdovjJr anv( 
Dating “* 


laoc. 


!3 I: 


ftnle.una Ivnago. 


fool 


Imago. 

Claws 


Gla(\Au\ax 
jpade. 



^jde. Vie.w o{ lltaA o[ Imago 
CompoutiA e.v/e. 



R'oboec.v^ 
fade Pfobo^fe 


uvua* tuv>j l\V,UU.Vl ^ 

tm the tfuee ocfoia days, of pubal life h fie Summed, 
(px mxoacyi m. wvntejf) m ml^nai Cixgane dfevnftgxcfe. 
acid foc(n ( a. jetty -like mass, which awes xise to Cells 
from wluai n^sV organ*, one. b^odaoedi- 

IV MP^GO. Wb^i flat oAoll igseck c^x Imago tm^gee {\om tin* 
pujoai case., ik dote *o bv l^ffeg otf on^^na kx/ . 
means a sac .jpxorxadmq ^vom.ife htad.lfie Sac is %n Wife- 
dawn On Mansion and fiavdcmng bf tKe. Wings, tfi/e insecSf 
become 1H* gak gvowci kago. Kanv {lies die m the Kidman 
bar Sowie. aoOeiuaie Waugh %. Wiafoxl 
ik* head has two compound e>fes and tfue* sunbte. wes (ocelld. 
m Kabila* and liand\bl*b l as such , ar^ not pxej&enlt , md^ fee 
Cncaad<eu*lic anktaaa* wVucn axe Sank mJb fee ConcavvW of fee 
{ace Kav/e a {talTened. oidgxoWfe 4<om fee fetvd Segvntnt. 

ike tubalar pxoboscis is {oxraed appoarentl^ {tora 
" Ike Labxiua and Labiotn and \s ckaxadex’islic. 
Ik beus in fonk two Sjaall uniomt^d palbs y 
vdviie air fee pxoboscie tip axe Two pads 
ixavexsed. ^ small canals, ike 6a kVa 
7 passes down fee proboscis* into Ike canals and 

on to the pads, ike latter spread Ike 6aWa 4 
u P^.lk^ ^axface d fee food, which is mas dissolved 
and feea absorbed b^ fee proboscis. 

Ikis jwefeod cif {eedidg, ^otnebmes on £^reta aqA feeq 
kortian ^ood , leads to pafeogenic oadenaL {Von\ fee 
e^cxda b&a^ deposned upon oar own f°od wife fee Saliva, 
(igavn, daung coalacJr wife ^uch iood fee f|v/ discharges 
liguid 40Ejc.es , ptobabW containing fee eggs ot para- 
sites wkvd\ pass unharmed "through fee gui: oV the 1 kv ( bui 
/ ° L ^ reaching mak man ma>/ Cause Some Viralmk djkase 

ike toorav. bears oaly one pair of wings (or {iiahk . and a pair of Yudv - 
m^.nka^ kind wmqs or Kdltec^e , which ( . beng provided wife sensow 
Skucliwes , are probably Concerned Wife Ike maintenance of balance* 
Attacked to fee tnoxa^ oae three Daks of leg* , 1 

R^naW takes place by tvackea Which open n_%texnallv/ bv( one 
pair of thoracic epixacles and seven pahs abdominal, ^piracies. 

tack leg ends in a {lye -jointed tarsus, fee last Joint bearing 
Two claw*. Undu each claw is a pad Covered Wife dans. When fee 
pad is pressed . fee kairs exude a sticky fluid , which* enables fee 
fly to run Up slippery Surfaces wife 6vse. tA\J\AA 


50 ( yfaGGG IK 1HEL L1FEL HtSfORY OP "ft-lE. Cfllb&ftGE. WtlfTfc 6\iiTE.RFLV. (^v<s b<aS6tcq^ 

MErTAt^ORFHO^ ie> the titm applied fcaw«s of ( obutpb A Chartq*£ which kke^ ,n ^ 'v*' cvjGit 
J— an o<qari^va*^tow\ 1h^ Wva\ lb Ita adalt Svafe- 

1-E^G . FexhhsahoU is iaWal. Ik yellow sqas axe. tad in batatas c^bo-loo . w j4<w ftad fWist, 

-those laid in lots Suxnme* bs«w male plentiful • iky a*e Small. blunted, Conical 
Shudiues , which axe ^ymmehically ' udqed and tiuosd.iky axe found in qtear auuvQexs 
on tk undex £uxfoce of Cahbaqe leaves and Kastuxtiuin ltaves>. 

ft LflftVfl . 



Ift LRRVfl. 

Uqs °J^ f^c{a$a$ 

$o-kqs o< 

CusHumi -f-d. 

Pto-lgg of \< xwa- 


Lea ct Iowa 



Head cf UtVa 

Float vi ew. 

0 C 4 .HU 
Hatenaa 

Mandible 
( < \ouCll\oo('{ palp 
Spianexet 

tu CHRV 6 RU 6 . 

£ye of 
adult , 

Dorsal/ 



EA U WX1 vsj a VOUUVvJ , 0\CLVA'5 » ^ VJUHMV \» —w - 

Wvj MtloWvsVi qvt*xi wift\ *cu*fcA pajp'Aoft. wHvch axe black on; 
back and btoWa cm tfo Sides, and -m>«\ vthvcft harte jp^^c_\ . 
bsWA ike Wad fotve axe thviteeri L . . , .' « 

Ifa, -fvisV tftcwacvc. Seqmeate follow vciq Ihe uead b^ax uu^e pa^s ^ 

5 - imhted has . each ending in a cuxved claW. , . .1 

^eacaenfe fo<<rt tfe abdomen roui o\ Irvt c&aomvacu Stq- 
M 4flfe btax paited bio-tegs 01 f Cushion : -\fceJt V which. pit unjomted 
(khy bioVuWanceS, fexmiaolinq in a Cushion wJn a Semi - Climax ssxies af hooks, 

CKf vinid\ the animal clinqe. ike pio-ltijs on IKt last Stqmtni iuxn backvfaids fo fo«n «Vi 

C ^ W6 '<»fc comboiulA Svjts chaxactanstic 0^ Ik buf^^. ora vdpiastnW in fe-. 
laiva bvj bans cl Sicnblt Svjta, 01 octlli'. Ik antennas, .maUillas and labial 

pa\\te of Ik adulF ous 'rudimanVaiv/, wHk Ik mandiblss , which ait absent •(rom 
ik adult , ats Wi taras and sttonq bihnq oiqans. . . . 

(VaitdMQ fpm ths labium, 01 Wfex Ujp, is % Spmn«st by which Ins pioduds 0^ 

Ik bail'd silK aland S cue bouisA out. Ik.SilK is a sticky -flmd which haxAsna on 
eibodxs to ail. £w movtxntnt of tvs kad {lom Sids to Suis a Silk ziq-zaq laadw 

1 tL^ ^ '. 1 <*A * cl n*i A ur <\n Vc\ mi4 1V1 nr m<?. CimrtlAl CutlFKU lXJ 



labtaxri 
UbuM • 

/ 


.futV liq. 
•Stcoxvd 



miotic o\ ^ U'0 : ifcq->. mus, u ^ au\r- w ^ ^ t |um pmu^ «u ni’T. T‘ ■ 

fe^P^ahojl laKas. blocs by msans 0^ Tiacka. , which optn to ms s-M-exiol Dy spnaclss 

on M hist fkiacCc. and {list <aqht ajpdovuqal Saamtala . , . ... 

WW 'fully aiown feWa 1 Csasss to {ssd and kains to climb, as dtsatoed 
abovs, V asuch ot a Wtabls plats to bn kdmq fo , it sbins a 

Small quantity of svk by Vihick to Suspend- About 46 bou .16 latsi tk. cuticls sbhU 

otona ids bik, and IS woihsd off oi is posW tnd. tlsonwhAs. ths body wikm 
shoxisns ond swsfo, takiciq On ik. chiysalid 01 pupal ^oim. 

ths chaxactsiistic ^sotiuss of Ihs foaki^W/ ais svidsat. 
mand.VbWs We. dlsoJppeaxejd and abdotnen Kas sWexitd. Kndim 0 aie> o\ th.^ Wvnq^ t 
Comboua’d syts, antsnnas and pioboscis axs bisssnt. flfPyt €msiqsncs ^ioxn Ihs last laival 
Skin a chinoas fluid Sy.udss' Aom Ihs body and hat dsns Vound k pupa as a 
^slWiWW- q««fl'"skr decoxkd WiDn black and ysW spots., hht khrysak now 
vsmaihs Ctyilsscsat foi Z 01 3 Weshs if pupalsd dunnq Ik summsi , 01 Iniouqh ths Winto 
if pupotsd in ths (fUwnti. 

^ conditions axe -Ta'/ouioblt , ths Uaqo sin«q<cs by k splittinq of Ik 

bubai Skin along tk back of ths W* . Duxinq tie pupal Spqs W Has b«ui a 
tfausndous bitakdown and koiqaaisatio'n of oiqans , as wsll as ths ^omaiion of new 
nht adult insect sWjs diksion into kad, tHoias , and obaornsn . 

Ihe ikxaf which is black and Haiiy u " ** 


ones. 


\X\V.O auxa | IWOsUik t% u ‘ v ^'^ ig.ui>Aij \i\ c-H . . a « 

mx. mmw «,»«, .« ulu ^.x .vaiiy bsois thins pans of lags , and wo pans ol Wings. 

It is bn Ik diffsisncs of decoiotion in tk yellow ish vihds wihqs lhar ths Sti.es can os aisticiquidua.. 
- “ ‘ '“- * 1 u - - two black Spots , white Ik ihati maiQin beats a s«\udas of 




lr CN \rVc avtVejl^cAC^ OV U'cCQXGXVOU \U tus, \^fcVVO>NVt>U WUIV^ uvua vur. v^xv wvwv«n T y 

Ik honf Winqs tk female, beat two black Spots , while k inns* maiqm beats a sw\udqe of 
Ik same piqwyk kmole. . _ 

Kale 


Compound 
tys- 

labial palp 
fioboscis . 


Kl.W.M.if. 






6 iRDS OP PREY - C.RR Id IVOROU^) (. Pi safe CahxcY gj 

jp^WulaAv/ adapted to tta. caxqiYoxows t]abiV. \\\& gW, Curved and vexi/ shaxb 
So Hot lha death blow is easily ^Weu ailkaX. b\( stvsxmq. Ha luaulax van o< bn biwdnq Ha skull ' ^ 

In many casts, Ha ft*! ««■ ^ adapted to assist m saixiaq , Canyiaq , and avaq di&mWbexinq He pxey 


MERLIN ixemeudous liKi'nq 

fix youciq birds, but 
also devours insects 
-fish and other 
Small animals. 







OWL. Kost useful in that it 
feeds on xd 4 ,mice, and otK^x 
hamfel (talents , os well as 
Sbawows . It is chiafU/ a tioctuxaal 
bwd , but not taWdy so. 


A nvembw (f He Paxxot Wv( , Ht Kta Was oxiaid- 
ally an msed feeder, but on ft\t mtxodudion 
sheep into Mew Z&aland it began to fxe - 
await Ha statins , devouring He offal. 

■. Lata, it began to attach live sheep. ■# 

^ comes in numbexs al aught, vvoxxy the weaKex mem- 
ber's to death, af lex wards devour rnig He Kidney +0!. 

PALCQN . feeds mostly on buds , borti- 
Cuiaxly He laxqex ones such 
A ,^v as Wild back ■dc. . . p 

t: ' v " “■ Very baxudl to bwds which \q\«[ 


ba .... 

He food of maxi. ... 

Stakes and .Kills ts prey with 
its powerful talons. r 1 



CROW. 


Very destx uctwe bixd , 
fobbing nests and so Causing <gxeat loss 
fe breeders ol[ chains and.paultxy. 




RAVEN 

As 

this bixd is vtw _.. 

On He ottvtx hand it is a trouble- p 
Sowve pest in tfial it attacks sea fiwl. 


DlET OF Vs/OR MS AND OTHER 6MRLL ANlMflL LIFE 

CURLEW . A bixd fvtqaenfmo, the shoxe. . it walks slowly, 
appear ma to bow He head alterga feta left and 
Tight, so that He downward cuxVe. af Una btaK is 
svetj w\ti He sand. 

When searching Ihe sWl , 'its food 
Consists of ruaxina animals. 

When fxeqjxentiaq mooxlana/ir lii/ts 
Wl ' : oa y<was < and 


.^t'O 


fURH6TONE 

AsKoxtbixd witfl a naxxoW 
aiaujJn but skoxt and strong 
Conical beak, wlildn 
is ulpW-cd oJ: Hit 
sad and so . . „ 

ss^cially su.it- ^ K . 1 
abls fox If Uit <3. Covxslatsd With lt\a 
skoxl btak \s tilt shod ntck , so Hat 
Itla dxWina bowsx bdnnd Ikt Dtak is 
Ha mail mum. 

Ifns bixd ftsds on small aninial life 
5 u.ch as. ^ttximbs, sandhodpas and suill- 
fisli , which \V fihds CnnaalK Ina stoats 


KlWl. 


A (liqhWtss Wd, Unutyit 

in Ihal Hs nostrils axto 
Ha, lib, cf Hfc btaK. 

■It Vs 


' V^Ai-w Wf \ « W 

boox siqhl, omd fes.u- 
cni^k on cyuas and bixxitst 




QYbfLR Ca-fOAEK . 

\ 

. A skoxs bixd livinq on stawoxrns axid skslt- 
fish- Hit shtlls Ha lattsx oxa Ipxvxtd obtxi by 
a wall- adapted bill , Which also stxvas fo xamova 1 
oysV-as , and talaltd ^oxnxs, ^xom Heix fixmholds on Ha 

SANDPIPER 


A small vxadm 



idmn oixq 

on both land and 

Xatac inserts , as vxal as ofo 
Small foTms df animal lift. 






62 Birds - 


DlCT OF <oE.fc.US PiND FRUITS 



NUTHATCH , i.i 

This bird ii an excellent climber, 
running both lip and down dually well. 

It is burte.lv/ a v^elable 
{ttaex, and eats in jpoxXicaW, nuts, 

A 1 which it cleverly fixes 
Kv '"M l into a a -evict in Ihe bark, 
m flitting (Rem with ife 
^ strong bea.K. 

S 'the Nuthatch has a Preference -(ox 
Sunflower and Hemp seeds. 

a K SUNTlNG . 

The. b annng possessrs 

Ifie shod Conical ^ 
beak charad-#^ 
eristic oj 

Sfccd- ealirtg birds.^ 

•al^KlN ^ l! ts Very partial To 

Ike adult bud wm. 

fads mostly on 
Various . Kinds of. seeds 
and yd 'it feeds 
its young entirely 
on ' instate. 


NUTCRRCKE.R 

n member .of 

the, crow iVibs- 
and like (hem 
will , £at animal 
food. 

* it particularly 
r frequents 
Cortif erou-S greets, 

^whexe ‘iF lives upon 
pine and fir cones. 





CRQ 6 SB 1 LL 


The crossed bill 
enables Ihe bird to pick 
up ihe smallest - seed 
with sase,. 

it also prices open 
•fir cones , a fa.sk . in which 
(he tongue assists. 


LRRK . y wt (\ adapted to its diet ( 
which consists, chiefly of Seeds 
Swallowed whole. 
fi| It feeds also on vegetation 
&\ Its great liking tor young 
u ‘ Corn makes \t a 'serious 
nuisance. . .. 

the lark will also devour insects. 



SLRCKBIRD. 


DOVE 


fei#l 



Mainly a 
vegetable feeder , 
its food consisting 
\ of 1 seeds and 
Weeds. 


Very fond of 
A Succulent ftuits . 


TqUCRN. 



m. 

Heie .the diet 
consists of 
Succulent - fw 
Like that d 
Horn bill , (he b 
especiliy adapted 
fo< the purpose, 
friiit- crushing 


PflRROT 

' Patrol 

f. possesses a 
relatively short beak. Ihe 
upper naif is Curved and 
movable from Ihe base, while Ihe 
strong file -like roughness an the 
hside of Ihe beak serves in (Re 
qnaWuig of nuts and (he 
grinding of Seeds. 



Horn sill. „ fl , . , 

rbvverful fruit • 
crushing bill. 

Very harmful 
in that it raids 

-fnut trees. 



M.W-rvf. aT 


BIRDS. INSECTIVOROUS ( Diet of Instep 


-53 


Ihis bud s texts bets tails 
swallow - like flujht or 
awdite its opportunity 1 
by the hives • 

1 % destructiveness 

compensated by its ravages 
among wasps and ofer taste Is. 


BEE ERTER . 




FLYCATCHER . 

Here the bwd Aits oat at (he 
taster , catches it, aad immediately 
returns _ to its perch- 
_ Insects ate also caught on (he 
wing, and evert nipped from (he 
ground. 


Nightjar 


hoopoe 



PI nocturnal bird -feeding 
intirely cm insects found at 
dusk, or caa<ght on the wiag, 
it is very partial to bees , and devours 
wasps , (which are readily caught by the wide 
mouth and Small beak . 


CUCKOO 


A very useful bird in that 

\L ft. - J 


'it -feeds oa troublesome 
mstefe and their caterpillars, 
particularly the hairy ones. 

Ihe stomach is 
often lined with Iht hairs -from the 
bodies of its vichias 


COURIER 


Diet consists chiefly of insects, as 
well as other small animal life 
Tie Hoopoe spends tauch 
**«,*& of fe tiHe digging m 

l° rtl 3 beak, in 

search of insects. 

'A. 


^ ^ GAERT TlT 

Tie bill is verv short and strong. , 
iht -food consists chiefly of insects 
W\~ T # % " and other smalt , ammal life. 

Host destructive in As liking -for 




Iree buds and Traits like apple 
and pear. 



Tie long slender Bill 
shows perfect adaptation to the 
type of flower -from which the bird 
<gsfs its nectar. 


HUMMING BIRD 


Lived 
admirably 

Suited to obtain its 
-food of insects, 
whidt are caught on the. wing 


Much of its food Consists of insects 
and spiders . It will even snatetr insects 



is Suitable for both nectar- suck iag«^v'' 


from the Web after they have been caught. l£X\m 
The tongue which ends m Two delicate , \v>' 

brushes is Suitable for both nectar- Suck in 

and insect- capture . 


GWRU-QW . 

Like the 5W*ift, lire 
Swallow possesses a 
. verv Small bill, and 
Captures its food of 
Small insects on One 
wing- 



. .... Tree cumber . 

Tie diet here consists entirely 
of insects, and the bird Spends 
most of its time climbing 
trees and looking h (he 
Crevices of (he bark 
for 'its -food . A 




dipper 


An Inhabitant: of ihe. shore, 
this bird dives for ife 
food of Wafer insects . 

In addition , tfte *. 

1) ipper devour s shell • f ish • 

M-w.mtP 


54 ? £>1RD6 , OMNlVORQUg? ( Mixed didr of cwinyal and vegetable- lift. 


iRt shoveller -f &ds upon grasses 
Worms , slags , Snails, in. 64 .cfe and 
Small Crustaceans. 

The ugly bill is > a 1/e.ry Well adapted 
sifting orqaci , being provided with 
bristle, * like structures wfudn 'fetaur 
all edible, material a* Ifie mud is 
scjpetxsd Iftrougl? fas bill- 
SHOVELLER . 




WHOPPER 6WRN 

food consists of waty 
Wants . qraSS , Small aquatic, 
life , and graiif 


v Will devour" all Kinds of food 
^-vr-s^X deluding worms, Small aquatic, animals, 

~" ' x herbage, berries, acorns and gram. 
v "the inside of Ifte bill is deeply 

grooved , and iS Weil adapted, 
for sifting ffle mud , and 
^ cropping Ifte vegetal io a 



<oPOONe>\LL. 


AW • 

/ VH 

iM l //y < 


/ % ' v % 
u " M) 






G006E 


Pigeon, 




ft WaAut^ Wd 
wluck ujpoa 
Amalies cteatuxe* 
tftaft dots [fe, lievorc. 
its <tet also laduck/c. 

V^q^rabl^ matte* aa<i 

o\\c A. 

. It Works As -flat 
b\lt to aud in Ite 
Wafa, in q«k< To obtain As £ood. 


Piudy ve^etauaci 
did; ‘includes glasses 
and marine vsgstabon, 

Its liKircq for grain mates 
A* destructw^ . 


STflflUKG . 


- 


- Woodpecker . 


'the beolc is Soft <d fae bast. 
Animal diet consists of snails 
and oltfer small creatures, 
while life Vegetable, food 
includes herbage, Seed and 
grain 


HOUSE SPARROW . 





Strong 1 Seed - CracKing 
beak. Kips insects -from the 
leaves and in the, air. 
Very partial to tuoffts. 

M.W-M.df 


r , works 

particular^ -fir 
worms , insects etc. by 
, r uxtirtg the grass with 
ife long ' beak . Will also cafclj 
insects on fie- wing , and devour 
Carnon. Frequently climbs trees. 


Chaffinch ^v^«r 



tm W^^ir' 

Av\w“' 

sw 
J^ 4 

Feeds on insects, buds, 
and seeded -fruits 
Such as blackberry. 


fit Read is large , and 
Ifte sfraigbt beak is 
of medium IfiicKmss. 

\\ (Ddxtial To a diitf nafe and bates, 
as we\\ as to wood -boring insects, which 
it easily picks out with its pointed, 
beak 

In (Re. insect- Sating woodpeckers 
Ifte tongue bears Spines 

In Ifte pap- sucking types, lire 
longue ends in a brush?. 


Missel Thrush 


£%~£-s- 

W 


f/t(< 





Particularly 
partial to 
Mistletoe berries 
and snails 


Flamingo 


£>|RD 6 . Ql v 1 NlVQROU 6 ( Mixed <dUe}~ of animal and VgadTolbU. lifed ^ 


fl large Wading bird WilK Webbed -led, 
Supporting it' in t fte mad. 
food consists of small 
life , in o* at Ike 
■Surface of tat mud. 

. Ike btdh is used 
With a backward 

So Hwr die upper mandible. is below 
(fit (under . Tk e. animal mater so 
scooped is therefore. easily Captured • 



HF-RQtN . A wading bird whiddf can alsc 
swim. Lai's frogs . -fish , young birds and rate etc., 
Which carl easily be — — - 

Swallowed on accoanb of (Re 

/I I j* ^ . U a Lf ^ (y /I 


d»w*i4ibl8. neck and 
gullet. 


PLOYeg. 

Ashore. bivd, -feeding 
on insects , wdvms 
and grubs, as well 
as ground bswiss* . 


Pe.uchf( 


Mi 


PETRE.L 

feeds 


on mcmcie oxqacusme. 

partial fo 

jatty nature-, 

T"' Some of tie larger species 
. reputed to devour 

llie smaller. ^ 


imv 

\W4 




COMMON 

CKRNE. 


\Vt Mv 

IhiS bird feeds 
chiefly on fish 
which if can si 
in numbers w’J 
fie jj&udt , ■form 
b a fie loW« fc 
of the beak. 

Iks food So 
may be Saten 
leisure or ca.« 
to fie developing young- 



lough a marsh bird 
the crane is not a -fisher, 
if lives on Small animals, 
grain , and green Vegetable -food . 


ns is a wading bird related 
to Ike spoonbills, and 
resembling iRem in 'its 
-feeding habile, . 


Very ravenous and often 
\ carnivorous bird. 

Fats insects, worms, 
Small fish etc. 


STORK . 


of attacking 


E> Artificial as 
a scavenger 

and destroyer 
of injurious inseds 
, it is particularly 
far n\ fid in As tlabit 
eggs of other 5«a -jowl. 



~ 'mr 

^ v Beneficial in devouring 
carnon 1 ", destructive insects, 
-field mice elc. if is harmful 
I u t'-l r i i because it robs o[Rer nests, ana is 

alio^ partial to Succulent -fruits like cherries as Well as to 
gram and Walnuts . 



. am ; ,IV,A ' # /#W< 

fl wading bird very fond of 
smalt ammal life and offal, 
it is very partial to Lkards, 
Snakes , slugs , young birds, -Small 
■mammals and insects. 

MW.M.tf 


£6 BIRDS . Pier OF FISH 


Tern 


food consists of Caulaq 
and atiinjal matte* 
the latter chiefly -fish 
and insects. 

The "Twa 
has 

teputation of attacking 
iFte youn<3 (itsmbers 
of Ms Kind and devouring them. 



R diving bad similar to Iks. ftuKs and Razorbills. 
Unlike, went, however , it has the. 

Dower of, Carrying Siviral PUFFlN 

■Ash in _ (is beak at 
I Each f«n«. bifinxj 
into tk. -fiish and 
So preventing 
it's ' escape. 



CORKORRMT. 


RHERICRK TtRRTZR . 


"the garter 'is Q- bowlful 
diving biVd related to the. 
Cormorants. 




dhe Catena rant swims low (a the. water, 
and dives with great power and agility, 
lir feeds on -fish , frequently large, 
outs t which it cun <3 orge. With 
qfeoT rapidity 


flUK • 


flaks and Razorbills 
axe similar in that 
they dive for their . 

in ax ins -food, which Consists 
dklefty of fish • 

Unlike the bufftys, 
the flaks and 
Razorbills can Carry 
only one fish 
in Iks bill at ocis- funs- 



RRZQRBILL. 


KINGFISHER . 



% 

X x \ 


GREBE 

fl dtVi hg bird, whose, 
food consists chiefly 

°f f'* 4 ' 1- \[ ft a \g 0 {radial 
other aquatic 
creo.tu.res 
.at 



:oai 


DIVER. 


1 ^: 1 ! 


Characteristic, large, 
h'cad, with large 
Straight beak. 





animals , 
or which 


GRNNET 


V'W Wir 


ike bird perches, „ 

Kafc.lt ing for Ms pte^ aad'1%1 


and swallows 


darts for 

'it whale. ■ . . . 

pood consists 
chiefly of fish, and . 
other 7 aquatic, animals. 


GOOSRNDER. 




M 

fer M W 


W 


^ Tj ..'Vm 

t- f fl wd M ( t^rr^r r ^ \\. 'a# 

eater of fish, which it itutHSc' 

devours in qreoJt numbers. 

Ihe Goosander cannot", x < 

however , tackle very large -fish- 


Suddenly dives jot a U&h , which 
is rabidly swallowed 

r Immediately after Inis, 
the bird fakes wing again. 


H.W.M.T 



6tRDS. VRKIQ06 TYPES OF FE.LT . 

‘Ihfc feet of birds, Met th<cA< beaks , show -ev^v adapldh '017 To 
li^fc olf tta l5\Vd. 

Apart from watKiaq , Swimming , perching and climbing , tfit , -ffegJt- of len 
_ , . catching and devouring of food. 

&1RD6 OF PRE.Y ! e-q. OWL. 1 1 £opf 

'Hit loes art arranged in pails , iHe fourth 
being directed backwards 

beside the, -first, So forming 
an Effective y< ■ capon for 
catdniirg, crushing , and 
„ carrying its Victims. The 
■ talons are -sharp and 
powerful fearing organs, 
these charachtxifeucs. , coupled With 
the hooKtd btaK , art found in alt 
birds of pity. 



PARCHING £.g. KlKGFtSHE.fR 

Foux- toed bird. Hind toe. 
direeted backwards , while 
Ihe three Yemainiqg tots 
art. directed forwards, 
and Joined in •front 
for Somt part of 
their length- 

"this foot 

is an Sample of ike 
Gygdac tyl type. 




the habitat and mods of 

aid the beaK in ike 

GROUND . e g. CURLhW . 

Foux- toed foot. Hind 
toe very srnali. The 
three remaining tots 
are spread oat to 
form a Substantial 
Support, to take off from, 
and to alight on to 

soft Surf acts. 


6WlKlKilis(G . € q. DUCK . 

Four- toed foot. Hind toe useless. 
Ike three tots are 
fully webbed, a 
lough rriembrojn't. 
being sketched, 
between them . 

"the jbor Serves as 
aa effective, paddle when 
Swimming ^ 

On . the other hand the 
Duck is an ungainly WalKer. 
In Cormorants all four toes axe 

Webbed. 




Running eg. phersrnt . 

Gitnilav to Iht feet of other 
game birds ana jowls. 

Ike shanks cut strong , ike 

fed* powerful, while the 
blunt claws are 
especially adapted to 
scratching Ihe ground 
b Itl Starch of food. 
Ike hired toe is very small. 
Ikis fona of foot is described as Ike 
flniso dactyl type. 


CLlKEblKG £.g. PRRRQT 
Zygodactyl type- ih - which the 
paired toed foot, has Ike 
i? and 4^ foes directed 
backwards , and Ike 
2 ^ and 3- Toes 
forwards when 
packing. 

In addition 

Ike feet are used tor 
dimbihg and eating 
purposes. 



SWIMMING . WALKING RND RUNNING , 
eg. COOT 

This foot is adapted equally well for 
swimming , _ walking and running. 

Ike hind toe is small, while the 
three front toes are Hot webbed 
Jointly, but each, toe is provided With 
a scalloped -fringe of sK «7 

ihus each toe is Webbed Separately 
for swimming. 

Ihey art all fret to Enable, 
the annual to walK Easily, and 
they are widespread to distribute 
Ihe weight* of tie body Evenly 
when the bird is walking over 
boggy areas. 

Folded pos'd ion of (he foot, where 
the toes lie behind Sac.tr other. 

Thus in the forward stroke 
through the water , the foot offers 
little resistance.. 




M.W.M.hf. 
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Adventitious roots, 21, 25 
Agents for fruit and seed dispersal , 1 
Androecium, 29 
Artificial propagation , 23 

Bean seed (Structure and germination), 10 
Birds (Dispersal of fruits and seeds by), 5, 6 
„ (Feet of), 57 

„ (Heads of), 51, 52, 53, 54, 55, 56 
„ (Carnivorous), 51 
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Stem twiners, 20 
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Cymes, 26 
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,, Eye, dissection of, 39 
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„ Of Ovis (Sheep), 47 
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Suckers, 23 

Sunflower seed (Structure and germination of), 13 
Sycamore seed (Germination of), 14 
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Tendrils, 21 
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Vegetable Marrow (Seed structure and germina- 
tion), 14 
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„ by Brood buds, 23 
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„ by Creepers, 22 
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„ by Runners, 22 

„ . by Suckers, 23 


Water (Dispersal of fruits and seeds by), 5 


